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Dlfeafes  being  purely  Difor- 
ders  of  the  Animal  0 econo¬ 
my^  whatfoever  can  add 
any  new  L,ight  to  our  Knoivledge  of 
thiSy  mufl  neceffartly  clear  the  Na¬ 
ture  of  thofe^  ejlabltfh  the  PraBice 
of  Phyfick  upon  a  furer  Foundati¬ 
on^  and  enable  Phyftcians  to  make 
truer  and  more  certain  Judgments  in 
mofi  Cafes. 

"The  Animal  Body  is  now  known 
to  be  a  pure  Nlachiney  and  many  of 

A  2  its 
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ks  AB'ions  and  Motions  are  demon-'- 
flrated  to  be  the  neceffar'j  Confequen- 
ces  of  its  StruBure.  The  manner  of 
J/ifion  is  fh'ewn  in  Opticks.  Borelli 
has  given  us  the  Mechanifm  of  the 
Bones  and  Mufcle$  for  the  moving  of 
the  Joints.  And  fince  the  Difcove- 
ry  of  the  Ctrculation  of  the  Blood  by 
the  fam.ous  Dr.  Harvey,  many  ufe- 
ful  Propofitions  concerning  its  Motion 
q,nd  yelocity  have  been  determined 
by  Bellini.  Dr.  Pitcairne  has  ex¬ 
plained  the  mechanical  StruBure  of 
the  Dungs fbewn  us  the  reafon  of 
the  different  Paffages  of  the  Blood y 
thro^  the  Heart  of  the  Foetus  j  the  ne- 
ceffity  of  breathing  after  Birth  j  and 
how  the  ante-natalitial  DuBs  are 
flopp’d  by  breathing :  He  has  like  wife 
demonflratively  explairPd  the  Sym- 
ptomes  of  the  D  feafes  of  the  EjyeSy 
and  demonflrated  the  circular  Figure 
of  the  Orifices  of  the  Glands.  Dr. 
F  riend  has '  wrote  in  a  mechanical 
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way  upon  the  Menfes-,  Dr.  Glieyne 
upon  Fevers -y  and  Dr of  P ot- 
fons  j  and  all  of  them  have  handled 
thefe  Subjects  more  rationally  than  e- 
ver  any  did  before  them.  In  the 
following  Sheets  Is  contained  a  Calcu¬ 
lation  of  the  Force  of  the  ^ir  upon  the 
Blood  In  Breathing,  of  the  ^tantity 
of  Blood  in  the  Human  Body,  of  its 
abfolute  Velocity  in  the  Aorta.  The 
ufe  of  the  Spleen  and  Vena  Porta  is 
now  no  longer  a  M.yjiery  j  and  many 
Phenomena  of  the  Animal  Body 
which  the  Ages  pafi  thought  inexpli¬ 
cable,  have  now  by  fever  al  been  made 
the  SubjeBs  of  Geometrical  Demon- 
fir  ation.  That  many  Things  f  ill  re¬ 
main  undifcovered,  is  not,  that  of 
their  own  Nature  they  are  lefs  ca¬ 
pable  of  Demonjiration  -,  but  that  the 
Data  are  not  fufficient,  we  are  not 
yet  fully  apprifed  of  all  the  Ctrcum- 
fances ,  which  conduce  to  produce 
fuch  PhiCnoniena.  If  fame  things 
,  •  Ax  which 
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wBich  to  former  Ages  have  appear^- 
ed  un  account  able  y  are  now  as  clear 
and  demonfirable  as  the  Preffure  of 
the  Air^  why  fhould  we  not  hope  for 
.  a  Difcovery  of  the  Things  that  are 
f  ill  hid  from  us  ?  If  we'  endeavour 
after  themy<  there  is  all  the  reafon 
in  the  World  to  believe  we  /ball  have 
Succefs,  'if  we  confider  the  Progrefs 
that  has  already  been  made^  notwith- 
ftanding  the  mechanical  Philofophy 
as  applied  to  Phyftck  is  f  ill  in  its  In¬ 
fancy. 

Now  fince  the  Animal  Body  is  a 
pure  Machine^  and  all  its  ABions 
from  which  Life  and  Health  do  flow 
are  the  necejfary  Confequences  of  its 
0 economy  •  muji  not  all  the  Symptomes 
of  Hifeafes  be  likewife  the  necejfary 
Confequences  of  the  Alteration  of  this 
Oeconomy?  And  do  they  not  as  ne- 
ceffarily  flow  from  this  Change^  as 
the  ABions  by  which  Life  and  Health 
are  continued ^  did  flow  from  the  Oeco- 
5  nomy 
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novyi^  hefove  the  Change.  If  a  Peu^ 
dulum  of  fuch  a  length  makes  a  Clock 
to  go  exaSly  true  ;  does  not  the  Al¬ 
ter  att  on  of  the  Pendulum  as  neceffa- 
rdy  caufe  tt  to  go  too  faji  or  too  flo  w  ? 
and  when  all  the  rejl  of  the  Move^ 
ment  is  known  to  be  in  good  order ^ 
does  not  the  qmck  or  flow  Motion  of 
the  Clocks  as  necejfarily  fhew  the 
Fault  of  the  Pendulum  ?  It  is  the 
fame  thing  in  the  Animal  Body^  for 
the  fame  reafomng  holds  good  in  all 
fort  of  Machines^  whofe  Motions  are 
the  neceffary  Confequences  of  their 
Structures :  nor  is  the  Qafe  tn  the 
leaf  altered^  that  we  have  a  Prin-^ 
ciple  within  us^  not  fuhjeB  to  the 
Laws  of  Motion  ^  for  our  S ouls  are 
not  at  all  confcious  of  the  inward  Mo^ 
tions  of  the  Body  upon  which  Life 
and  Health  depend ;  and  tho^  it  do^i 
fometimes  influence  our  Healthy  yet 
the .  Irregularities  it  produces  in  the 
Oeconomy  are  to  be  reHified  the  fame 
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wa'^  as  if  they  had  proceeded  from 
other  Caufes.  Therefore  tt  demon- 
ftrauvely  follows,  that  the  greater  our 
Knowledge  of  the  Animal  Oeconomy 
is,  the  better  the  Nature  of  Difeafes 
muft  he  known. 

It  muft  indeed  be  '  confeffed  that 
this  Method  of  improving  the  Art  of 
Phyfick  IS  full  of  Difficulty,  but  the 
■  Nature  of  things  cannot  be  altered ; 
if  It  IS  to  be  improved,  it  muft  be 
by  a  Knowledge  in  the  Animal  Oeco- 
nomy,  there  being  no  other  Method 
hut  what  does  really  and  in  eft^eA  de¬ 
pend  upon  that. 

Some  do  pretend  that  the  Art  of 
curing  Difeafes,  is  only  to  be  promo- 
tedby  Experiments,  by  ohfervtng  what 
Things  are  hurtful,  what  beneficial 
m  Difeafes,  that  the  Study  of  Na¬ 
ture  and  the  Knowledge  of  the  Body 
is  altogether  fuperfluous,  and  of  as 
little  ufe,  as  it  would  be  to  a  Sailor 
to  know  the  Reafon  of  the  Tides,  or 

how 
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how  to  explain  the  Phanomena  of 
the  Loadfione.  But  if  we  confider 
the  Number  of  DifeafeSy  their  diffe~ 
rent  Species^  different  Appearances 
according  to  the  almofi  infinite  Vari- 
ety  of  the  Confiitutions  of  our  Bodies ^ 
and  the  Air  in  which  we  live.  If  we 
refleH  likewife  on  their  various  Com-~ 
plications y  on  the  infinite  variety  of 
MedicineSy  and  the  criticalTimes  of 
■ufing  fometimes  oney  and  fometimes 
another y  we  may  as  ivell  expeB  that 
a  blind  Man  fhould  fhoot  flyingy  or 
one  that  is  deaf  tune  an  Organy  as 
that  any  one  without  the  Knowledge 
of  the  Animal  Oeconomy  fhould  ever 
find  out  a  Remedy  for  any  one  Di- 
fiemper.  The  Art  of  curing  did  in¬ 
deed  at  firfl  rife  from  ExperimentSy 
and  It  cannot  be  denyed  that  feveral 
good  Remedies  ha.ve  been  found  out 
by  chance y  or  rather  by  Divine  ap¬ 
pointment  y  as  without  doubt  the  Ufie 
of  the  Bark  was  by  the  Indians  j  whom 
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we  f^ay  reafonahly  fuppofe  to  have 
been  ignorant  of  the  Animal  Oecono- 
my  -y  but  no  Man  can  think  this  a 
good  Method  for  improving  of  any 
Science :  If  indeed  Experiments  are 
direlled,  by  a  Knowledge  in  the  Ani¬ 
mal  0 economy  y  fomething  may  be 
hoped for  from  fuch  aMethod  -yUndthe 
greater  the  Skill  is  by  which  the  Ex¬ 
periments  are  direBedy  the  greater 
will  he  the  Probability  of  Succefs  j 
becaufe  by  that  we  can  aim  more  di- 
reBly  and  certainly  at  the  Irregular 
rities  of  the  Oeconomy  j  and  he  that 
knows  the  Eiifeafe  is  more  likely  to 
cure  than  he  that  is  wandring  and 
dubious  in  his  Mindy  'and  uncertain 
what  it  IS  he  ought  to  aim  at.  If 
he  hits  the  Mark  it  is  owing  more  to 
mere  chance,  than  any  good  Skill. 
Experiments  are  the  only  Foundati¬ 
on  upon  which  by  a  jufl  reafoning 
we  come  at  ■  the  Knowledge  of  any 
Phtemmenon  of  Nature.  Thus  only 

Ana- 
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Anatomical  Experiments,  and  Oh^' 
fervations  upon  the.  Structure  of  the 
Parts,  Nature  of  the  Blood,  and  Se¬ 
cretions,  can  enable  us  to  underfland 
the  Phanomena  of  the  Animal  Body-, 
without  them  the  raifing  of  Theories 
and  Hypothefes  is  hut  budding  of  Ca- 
files  in  the  Air.  ■  The  Theory  in¬ 
deed  of  any  Art,  which  has  already 
arrived  at  its  highefl  Perfection,  and 
which  has  all  its  Ctrcumfances  known, 
may  perhaps  be  of  as  little  ufe,  as  that 
of  the  Tides  and  Eoadjtone  would  be 
for  failing  in  the  Channel:  But  ei¬ 
ther  of  thefe  might  he  of  great  ufe  to 
a  Sailor  taken  out  of  his  Knowledge 
to  an  unknown  Part  of  the  fj^orld. 
Phyfick  has  not  as  yet  arrived  at  its 
greatef  PerfeBion  in  the  curing  of 
any  one  Idifeafe  j  we  are  fill  igno¬ 
rant  of  more  than  we  know,  and 
the  Circumfances  of  P)ijeafes  are 
infinitely  various,  and  no  general 
Rules  zvhatfoever  can  he  applied  to 
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particular  Cafes.,  without  the  Know^ 
ledge  of  the  reafon  of  the  Rule,  that 
is,  without  underfanding  the  Ani~ 
mal  Oeconomj,  upon  which  all  Rules 
of  Phyfick  are  built i 

But  the  Method  of  curing  Dif- 
eafes,  by  drawing  Indications  from 
the  evident  and  conjunct  Caufes,  has 
been  always  moji  approved  by  the 
bejl  and  Generality  of  PhyficianSi 
The  Knowledge  of  thefe  Caufes  is  not 
to  be  attained  by  reafon,  but  by  a 
clofe  and  ajfduous  Obfervation  of  all 
''  the  Appearances  in  the  fever  al  Stages 
of  a  Difemper.  The  firfl  that  ex¬ 
celled  in  this  Knowledge  was  the  Di¬ 
vine  Hippocrates,  whofe  Delineati¬ 
ons  of  Difeafes  are  truly  charmings 
In  them  one  may  difcern  a  wonder¬ 
ful  Attention  to  all  even  the  mmutefl 
Operations  of  Nature ,  which  pro¬ 
duced  a  furprizing  Sagacity  in  judg- 
ing  of  future  E/vents. .  In  this  Me¬ 
thod  feveral  of  the  Ancients  have 

follow* 


•  •  • 


The  Preface. 


Xlll 


#  • 
followed  htm^  but  none  ever  came  fo 

near  to  him^  as  the  defervedlj  renown-^ 
ed  Z)r.  Sydenham,  and  Dr.  Morton, 
whofe  Hiflories  of  D  'tfeafes for  a 
full,  exaS  and  nice  Enumeration, 
and  Defcr'iption  of  evident  Caufes, 
Sig  nes  and  Sjmptomes,  for  a  judi-^ 
Clous  difiinguijhing  of  the  fever  al  Spe¬ 
cies  of  the  fame  D  'lfeafes,  and  for 
jufl  Progno flicks  founded. up  on  a  care¬ 
ful  Obfervation  of  the  common  EffeBs 
of  fuch  and  fluch  Appearances,  have 
furpajfed  all  Hiflories  of  the  Modern 
Phyficians. 

This  is  the  Knowledge  which,  add¬ 
ed  to  that  of  the  Animal  Oeconomy, 
can  only  make  a  Phyficia  ,•  none  skill¬ 
ed  in  Geometry  may  as  well  pretend 
to  be  a  good  Aflronomer ,  without 
knowing  the  Motions  and  Revoluti¬ 
ons  of  the  Heavenly  Bodies,  as  a 
Philofopher,  or  one  skilled  in  the  Ani¬ 
mal  Oeconomy,  to  be  a  Phyftcian 
'Without  the  exaB  Knowledge  of  the 

Hiflo^ 
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Htjlor  'ies  of  Difeafes.  And  as  one 
ignorant  of  Geometry  can  make  hut 
a  wretched  Afironomerj  fo  he  can. 
make  no  better  a  Phyfician  that  has 
not  laid  a  good  Foundation  of  the 
Animal  Oeconomy.  If  we  confider 
the  Animal  Body  as  a  Machine y  its 
DifedfeSy  and  all  their  Symptomes 
are  only  the  irregular  Motions  of  the 
Machine.  -Now  fuppofe  a  Man  ig~ 
nor  ant  of  the  Structure  of  a  Clock  or 
W Itchy  it  is  impoffible  he  fbould ever 
he  able  to  put  it  in  right  Order y  ■  thP 
he  had  never  fo  exaB  an  Hifiory  of 
its  irregular  Motions.  So  a  Phyfici¬ 
an  ignorant  of  the  Animal  Oeconomyy 
is  ignorant  of  the  StruBure  of  the 
Machine  he  undertakes  to  regulate , 
and  the  heft  and  exaBefl  Hijlories 
of  Difeafes  can  never  fuggefl  to  him 
any  Indication  of  Cure.  It  is  there¬ 
fore  the  Animal  Oeconomy  which 
alone  can  enable  us  by  teafoning  up¬ 
on  the  CaufeSy  Signes  and  Symptomes 
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of  Dlfeafes,  to  find  out  their  Natures ^ 
and  to  deduce  true  and  juji  Indica¬ 
tions  of  Cure, 

If  we  examine  the  Method  of curing 
any  Diftemper  we  fhall  find  what. 
1  have  fatd  to  be  true.  For  injlancey 
do  not  all  the  Symptomes  of the  faun- 
dice  fhew  us  .that  ■  the  Liver  is  oh- . 
firuBedl  And  do  we  not  deduce  this 
ObflruBion  by  our  Knowledge  of  the 
Animal  Oeconomy?  And  does  not 
this  ObflruBion  indicate  Bleeding., 
Vomiting,  Purging  and  Deobflruent 
Medicines,  which  are  ufed  in  curing 
of  this  Difeafe7  If  we  know  the 
Nature  of  the  Humour  which  caufes 
the  ObflruBion,  perhaps  Remedies 
might  be  found  to  cure  fuch  Jaun¬ 
dice  as  are  now  found  to  be  incura¬ 
ble:  For  different  Subfiances  require 
different  Refolvents,  as  every  one 
that  IS  acquainted  in  Pharmacy  and 
Chymijiry  knows.  From  the  Sym- 
ptomes  of  the  Jaundice  xvejuflly  draw 

the 
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the  Indication  for  giving  deobflruent 
Medicines^  hut  what  are  the  moft 
proper  Medicines  of  this  kind,  we 
know  not hecaufe  we  are  ignorant 
,  of  the  Nature  of  the  Objlruhlion, 
Our  Indications  therefore  are  true 
and  jufly  fo  far  as  our  Knowledge  of 
the  Animal  Oeconomy  reaches  ^  but 
where  that  leaves  us  we  only  grope 
in  the  darky  and  find  out  Remedies 
by  Chance. 

Rut  this  will  be  fiill  more  evident 
if  we  confidery  there  is  no  DifeafCy 
better  knoivn,  or  which  has  'its  mojl 
minute  Circumfiances  better  defcribed 
than  a  Tertian  Fever-,  yet  becaufie 
we  are  ignorant  of  the  Nature  of  the 
Blood,  which  IS  the  Seat  of  this  Di- 
feafe,  its  Hifiory  does  not  help  us  to 
any  Indication,  which  if  anfwered 
will  work  a  Cure,  but  we  are  obliged 
to  the  ignorant  Indians  for  our  know-:- 
ledge  in  curing  this  Difeafe.  And 
here  again  to  Jhew  the  Neceffipy  of 

the 
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the  Knowledge  of  the  Ammal  Oeco- 
nomy,  and  how  vam  a  thing  Em~ 
p  'mcifm  is,  •  tho^  a  more  noble  Spe~ 
cifick  than  the  Bark  was  never  known  j 
yet  we  are  frequently  forc'd,  when 
Intermitting  Fevers  are  complicated 
to  call  in  to  our  Affiftance  the  Know¬ 
ledge  of  the  Animal  0 economy  -,  and 
by  Vomiting ,  Purging  and  other 
proper  means,  to  render  that  Spe- 
cifick  ufeful,  which  before  was  of  no 
effeB. 

If  the  Antnial  0 economy  were  per- 
feBly  underfiood,  and  the  Hiftories 
of  Difeafes  exaBly  known,  the  right 
Method  of  Curing  each  Difeafe  might 
be  evidently  and  certainly  deduced-, 
and  therefore  zvhen  the  Hiflory  of  a 
JFifeafe  is  exaBly  known^  if  the  right 
Method  of  curing  it  cannot  be  dedu¬ 
ced,  it  muft  he  hecaufe  the  Animal 
Oeconomy  is  not  underfiood  j  and  from 
hence  it  follows  that  our  Skill  in  cu- 
ring  of  Difeafes  whofe  Hifiories  are 

B  .  exaBly 
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exaBlj  known,  ( ibftra&ing  what  we 
are  obliged  to  Empirtcks  for )  ts  aE 
ways  proportional  to  mr  Knowledge 
of  the  Ammal  Oeconomy. 

The  Animal  Oeconomy  is  its  felf  a 
confider able  F art  of  natural  Philofo- 
phy,  and  our  Bodies  are  firongly  in^ 
fluenced  by  Tahety  of  Diets,  and  fo 
many  things  from  without,  that  in^ 
deed  the  whole  fiudy  of  Nature  fee  ms 
to  he  ufeful  to  him  that  would  under~ 
fland  it.  And  eveyy  difcovery  in 
things  that  affehi  us,  feems  to  he  an 
Improvement  of  Phyfck.  Some  of 
the  Ancients  have  indeed  left  us  very 
judicious  and  accurate  Hifiories  of 
Difeafes  ■,  but  fince  the  difcovery  of 
the  Circulation  of  .the  Blood,  and  the- 
late  Improvement  of  natural  Philo- 
fophy  our  Reafonings  upon  thefe  Hi- 
fiories,  in  order  to  fnd  out  the  Seat 
and  Nature  of  the  Diftemper  and 
from  them  to  deduce  a  right  Method 
of  curing,  and  the  whole  PraBice 

of 


df.Phyftck  by  the  Invention  of  many 
ttfeful  Remedies^  is  fo  much  refined^ 

.  that  whoever  Jbould  affirm  the  con¬ 
trary^  would  feem  to  me  neither  to 
have  read  the  Ancients  nor  to  be 
acquainted  with  the  Pra&ice  of  the 
Modernsi 

But  notwithfianding  the  great  Ad¬ 
vantages  Phyfick  has  received  from 
natural  Philofophy  j  it  maftbe  owned^ 
that  it  has  likew'ife  received, a  very 
great  detriment  from  the  too  common 
Method  of  philofophizing ;  that  is.  by 
laying  down  of  Principles  not  drawn 
from  the  Phenomena  of  Nature  ^ 
but  uncertain  FiBions  of  the  Brainy, 
fuch  as  are  the  firft  and  fecond  Ele¬ 
ments  of  the  Cartefians,  which  are 
purely  Chimerical  y  and  have  no 
Foundation  in  Nature ;  and  yet  their 
whole  natural  Philofophy  depends 
upon  them:  Tho^  their  reafoning 
upon  fuch  fiBitious  Principles  were 
jufly  yet  no  Ph^enomenon  tf/  Nature 

B  %  demons 
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demonfirating  their  Kxiflence^  the 
befi  that  coiid  he  faid  of  their  Phi- 
lofophy  is,  that  for  ought  we  know. 
It  is  meerly  pojfible  j  but  that  Nature 
does  actually  work  this  way,  can  never 
be  [hewn,  till  the  truth  of  their  Prin¬ 
ciples  can  be  demonjlrated.  Moji 
Theories  of  Tdifeafes  are  built  upon 
fuch  Principles  ',  and  therefore  zve 
never  can  have  any  Certainty,  or  in¬ 
deed  fo  _  much  as  a  Degree  of  Proba¬ 
bility,  that  the  Indications  drawn 
from  them  are  right,  or  fuch  as  if 
anfwered,  would  cure  the  Difeafe, 
If  a  Man  may  fuppofe  any  Princi¬ 
ples  which  are  not  evidently  falfe,  he 
may  at  the  too  common  loofe  way  of 
reafoning,  give  a  thouf and'  Solutions 
of  the  Nature  of  every  Diflemper, 
all  equally  true,  and  all  indicating 
different  Methods  of  curing.  Thb" 
fuch  a  Knowledge  may  fatisfie  the 
Curio fity  of  a  Philofopher,  yet  it  can 
he  no  fufficient  ground  for  efabli/h- 

ing 
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.  mg  the  Pra&ke  of  Phyfick  upon: 

For  a  Man  to  hazard  his  Life  ( ind 
he  ought  to  be  more  cautious  of  ano- 
thefs)  upon  the  truth  of  an  Hypo- 
thefts  which'  is  barely  pojftble^  is  to 
run  a  greater  Rifque  than  he  does^ 
who  ventures  his  EJiate  in  a  Lottery, 
where  it  is  only  pojflble ,  but  not 
at  all  probable ,  that  he  foould  be  a 
Saver, 

Put  this  fort  of  Philofophy  is  not 
only  ufelefs,  but  it  is  alfo  prejudicial 
■  to  Phyfick  i  for  Men  being  generally 
fond  of  the  Productions  of  the  'ir  own 
.  Brains  have  fiudied  thefe  more  than 
they  have  done  the  Operations  of  Na¬ 
ture  in  the  fever al  Periods  of  Difea- 
fes,  and  have  not  fuck  to  mould  and 
frame  Difeafes  to  anfwer  their  Hy- 
pothefes ;  fo  that  moji  of  the  late  Hi- 
fiories  of  Difeafes,  are  only  Philofo- 
phical  Romances,  and  contain  no¬ 
thing  of  that  diligent  Obfervation  of 
Nature  which  gained  Hippocrates 

B  X  immortal 
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immortal  Honour  y  and  without  which 
it  is  impojjible  that  ever  the  Art  of 
Phyfick  Jhould  be  improved. 

But  fuch  is  the  Narrownefs  of  the 
Humane  Intellect  y  that  few  Men  are 
.  fitted  for  ■  various  Studies ,  or  even 
for  the  feveral  Parts  of  the  fame 
Science.  Many  have  been  very  nice 
■  and  exaB  in  making '  Afirommical 
Obfervationsy  that  have  had  hut  a 
very  moderate  Skill  in  Geometry y  and 
fuch  as  have  excelled  in  this  have 
been^  deficient  in  that.  And  Men' 
either  from  a  want  of  Integrity  and 
a  Senfe  of  that  Truth  and  Juflice 
that  is  due  to  Mankindy  or  from  a 
natural  Fondnefs  of  their  own  ,^a- 
lificationSy  and  an  Unwillingnefs  to 
think  any  thing  of  which  they  are 
ignorant y  neceffary  to  the  Science  they 
profefsy  have  generally  recommended 
'and . extolled  thofe  Parts  which  they 
hefl  underjiood  themfelves,  but  ban- 
.tered  and  decreed  thofe  thex  were 
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iefs  sBlkd  thd  not  lejs’ necejfa- 
ny  (ind  ufcful,.  J^utuful  Phdofophy 
and  the  Hiflorles  of  .  Difeafes  mufl 
go  hand  in  hand  in  the  improving 
the  Art  of  curing -y  it.h  not  pojfihk 
to  make  any  ufe  of  the  lafl  ‘ivithout 

■  the  Knowledge  of  the  fit'fi-  And  1 
may  venture  to  fay.,  that  there  is  no 
Man  that  praBifes,  hut  xvho  does  it  ^ 
upon  fome  Knowledge  of  the  Animal 
Oeconomy,  or  fome  notions  of  his  own 
which  are  more  or  lefs  clear  accord’^ 
mg  to  his  Skill  in  natural  Phikfo- 
phy.  And  for  the  Truth  of  this, 

■  I  appeal  to  Dr.  Sydenham’^  _  own 
IKritingSy  who  hy  his  philofophizing 
has  evidently  fbewn  us  the  N eceffity  of 
that  Science ,  he  fo  much  decryed,  and 
fo  little  under  food.  He  was  undoubt¬ 
edly  a  great  Man,  and  the  fForld  will 
always  he  obliged  to  him  for  his  ac^ 
curate  Hifories  of  Difeafes  i  but 
there  is  no  Man  without  Errors,  and 
where  one  of  his  deferved  CharaBer 

B  4  folk 
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falls  into  a  Mifiake,  it  does  a  great 
deal  more  hurt,  than  if  hundreds  of 
others  of  leffer  Note  had  been  gmlty 
of  the  fame. 

'  The  following  Treatifes  contain  a 
few  Thoughts  about  fome  of  the  prin¬ 
cipal  Parts  of  the  Animal  Oeconomy 
It  was  the  Confideration  of  the  Ufe  of 
the  Vena  Porta  which  gave  me  the 
firfl  hint  to  think  that  the  feveral 
Humours  of  the  Body  were  formed  by 
the  AttraBion  of  the  Particles  of  the 
Blood  which  when  I  had  commu¬ 
nicated  to  my  Brother ,  he  was 
pleafed  to  fee  his  Theorems  of  Attra¬ 
Bion  illuflrated  by  fo  eminent  an  In¬ 
flame,  and pent  me  the  Demonfiration 
of  the  third  Propofition. 

The  firfl  that  I  know  of -who,  to 
explain  Secretion,  thought  it  necejfary 
to  confider  the  fate  of  the  Blood  at 
different  dijlances  from  the  Heart, 
was  the  ingenious  Dr.  Cockburn,- 
.  pt^d  tho^  he  was  not  then  pware  of 

this 
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this  Principle  of  AttraBion-^  yet  he 
wifely  forefaw  that  different  Veloci¬ 
ties  of  the  Blood  were  requifite  for 
fecerning  of  different  Fluids. 

As  the  Learned  Dr.  Gregory 
has- /hewn  us.,  in  the  .Preface  to 
his  Ajironomy,  that  the  Gravitation 
of  the  Heavenly  Bodies  towards  one 
another  was  known  to  the  Ancient 
Philofophers',  fo  this  Power  by  which 
the  fmall  Particles  of  Matter  attraB 
one  another  was  the  DoBrine  <?/  Hip^ 
pocrates,  (d)  whofe  whole  Philo- 
fophy  is  built  upon  a  certain  Propen- 
■fion  which  fome  things  have  to  one 
another,  whereby  they  attrad,  re¬ 
tain  and  alter  one  another.  Galen 
(b )  does  affert  this  AttraBion  to 

be 


(a)  Vide  Mr.  Le  Clerc\  Hidoire  de  la  Medicine. 

(b )  Prasterea  confpirabile  &  confluxile  totum  corpus 

effe,  Naturamque  omnia  julle  &  artificiofe  peragere, 
facultatibus  fcilicet  prceditam,  quibus  fingulaspar- 
ticulx  convenientem  fibi  fuccum  ad  fe  trahunt,  at- 
tradumvero  coalefcere,  accrefcereque  omnibus  fuis 
partibus  faciant  iz*  lib-,1,  de  Natural.  Facultat, 
^  Oftenfmn 
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he  an  univerfal  Power  in  Matter  and 
(c)  compares  it  to  the  Power  by  which 
a  Loadfione  draws  Iron,  (d)  Hip¬ 
pocrates  explains  the  manner  that 
purgative  Medicines  operate  juft  as  we 
have  done.  •  And  Galen  in  his  Trea- 
tife  de  Purgantium  Medicamento- 
rum  Facultate,  does  bitterly  inveigh 
againjl  all  thofe  who  in  oppofition  to 
Hippocrates  didajfert  that  all  purges^ 
purged  all  Humours  .  mdiff'erently  • 
and  concludes  that  every  purgative 
Medicine  draws  to  its  felf  its  proper 
Humour.  And  he  jirenuoujly  main¬ 
tains  a  Vis  Attradtrix  in  Nature  a- 
gainfi'^'picmvL^,  Afclepiades,  Erafi^ 

Ofteiifum  eft  a  nobis  in  Comnaentariis  de  Potentiis 
Naturalibus ,  Naturam  iiniufcujufque  particulse  ^ 
quatuor  uti  pqtentiis,  attradiva  proprii  alimenti, 
^  Comment ,1.  Aphor.  XT,, 

'  ,  (c)  Ergo  ad  quern  modum  trahatur  in  commune 

inveftigemus :  quo  porro  alio,  quam  ftcut  a  magnete 
lapide  ferrum,  qui  fcilicet  talis  qualitatis  trahend^ 
vim  habet.  Lib.  %.  Cap.  7,  de  Natural.  Facultat. 

d  )  To  .  ^  baor^v  ig  70  a-ufjccc  9 

-SA  ‘vr  a  >/  >  /  d '  f 

^  ajei  ,  0  etv  uvts&i  (^vcriv  '  /.tocXt^-ec  j; 

^  T&y  (rdfAjScdt  tvfbv']ciiv,  €7rei]i  0  ^  reixXoc  7^ 

ftratus, 
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ftratus,  and  others  m  his  Book  De 
Naturaiibus  Facultatibus.  jdll  which 
does  fujjiciently  Jhew  that  this  Attra- 
Bion  of  the  fmall  Particles  of  Matter 
IS  no  Innovation  m  Philofophy. 

The  manner  hy  which  /  do  fup~ 
pofe  the  Glands  do  feparate  the  feve- 
ral  Humours  jrom  the  Blood,  is  much 
the  fame  With  that  of  Dr.  Morland’i 
puhlifhed  in  the  Phtlofophical  Tranfy 
■  aBions.  What  I  have  faid  concerning 
the  ^antity  of  Blood  is  fufficientt.q  ' 
Jhew  how  litile  reafon  common  Opini¬ 
ons  are  fometimes grounded  upon.  And 
'  the  Difficulty  of  the  SuhjeB,  and  the 
new  Method  of  handling  it ,  will  I 
hope  procure  this  Jhort  EJfay  a  fa¬ 
vourable  Reception.  The  Theory  of 
Mufcular  Motion  does  follow  fo  natu-  ■ 
rally  and  eafily  from  the  Principle 
of  AttraBion  -,  that  one  would  he  al- 
mofi  tempted  to -believe  it  the  ge-;. 

.  nuine  Method  of  Nature.  -  The  ' De¬ 
termination  of  the  Vis  Elafti?2.  was 
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theThought  of  the  Learned^oh.n  Ber- 
nouli  j  hut  this  way  of  demonflrating 
it  was  communicated  to  me  by  my 
Brother:  I  am  too  fenfihle  of  my  own 
Inabilities  to  purfue  thofe  Thoughts 
which  1  have  only  farted,  and  I 
fhould  be  pleafed  if  they  were  of  any 
ufe  to  Men  better  qualified  to  make 
Difcoveries  in  Nature. 

Tho"  any  one  with  a  moderate  Skill 
in  the  Mathematicks  may  underfland 
thefe  Difcourfes,  yet  without  that  no 
one  can  judge  of  their  Truth,  and 
Ufefulnefs  in  explaining  the  Animal 
0 economy.  ■ 


ESSAY 
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Of  the  ^antity  of  Blood  in 
the  Humane  Body. 

Know  not  upon  what 
Grounds  Phyficians  and 
Anatomifts  have  ge¬ 
nerally  determined  the 
Quantity  of  Blood  in  the  humane 
Body,  to  be  between  fifteen  and 
twenty  five  pound  Weight.  All  that 
I  can  find  is  the  large  Quantities 
of  Blood  voided  by  Berfons  dying 
of  violent  Huemorrhagies  fo  that 

according 
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^  Of  the  ^ahtity  of  Blood 

according  to  their  feveral  Obfcrva- 
tionsy  iomc  have  aicribed  a  greater, 
and  fome  a  fmaller  Quantity  of 

uZSn  Body.  Dr.  Moul'm  has 

did  deter-  allotted  by  much  a  fmailer  Quanti- 

mtne  it. 

thod  by  which  he  determin’d  it  in 
the  P htlofophtcal  TranfaBhns.  '  He 
fays,  that  in  a  Sheep,  which  alive, 
weigh’d  1 1 8  I'lb.he.  found  by  bleed¬ 
ing  it  to  death,  that  it  contain’d , 
54 /ii-.  of  Blood,  which  is  lefs  than 
part  of  the  Weight  of  the  Sheep. 
That  in  a  Lamb  weighing  304  Ub. 
when  living,  there  was  but  1 4  Itk 
of  Blood,  which  is  about  n  part ; 
Now  upon  the  Suppofition,  that  a 
Man’s  Blood  bears  the  fame  Pro¬ 
portion  to  his  Weight,  as  that  of 
the  Lamb’s  (which  is  the  greateft) 
had  to  its  Weight,  it  will  follow 
that  the  Quantity  of  circulating 
Blood  in  a  Man,  weighing  ido  Ith 
will  not  exceed  8  lib, 

Thelb- 
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irhele  Eftimations  (tho’  widely 
different  from  one  another)  zxtwaysjuji. 
both  made  from  the  Quantity  of 
Blood  voided  at  an  open  VejJ'el'^ 
and  they  are  both  founded  upon 
this  Suppolition,  that  almoft  all  the 
Blood  in  the  Body  runs  out  at  the 
Wound  j  a  Suppohtion  I  can  by  no 
means  allow  to  be  true,  and  which 
I,  fhall  evidently  fhew  to  be  falfe. 

For  fuppofe  the  right  external  lTi~ 
ack  Artery  cut  alunder,  lb  as  that  ‘ 
the  Blood  may  freely  flow  out  of 
the  Wound :  How  can  the  Blood 
which  is  in  the  right  Leg  below  the 
Wound,  be  emptied?  It  is  cut  off 
from  the  reft  of  the  Blood  above, 
which  fhould  drive  it  forwards,  and 
all  the  Afliftance  it  can  have  from 
'Collateral  Branches,  which  commu¬ 
nicate  with  it  can  be  but  very  lit¬ 
tle,  becaufe  thev  themfclves  can  re- 
ceive  but  a  very  fmall  quantity  of 
Blood,  the  Blood  running  all  to  the 
*  Wound, 


Of  the  Quantity  of, 


Wound,  where  it  finds  the  leaf!: 
Refiftance.  The  Arteries  in  the 


Leg  can  be^t  no  longer j  becaule 
the  Pulle  depends  upon  the  Quan¬ 
tity  of  5/W  throwii  into  them 
every  Syftole  of  the  Heart,  which 
in  this  Cafe  is  nothing;  and  thefe 
being  the'  only  regular  Caufes  of ' 
the  Motion  of  the  Blood,  the  Blood 
muft  ftagnate  in  the  Crural  Vejfeh. 
All  that  can  be  faid  is,  that  the 
great  Arteries  will  once  contradtj 
and  may  perhaps  have  fbme  fmall 
Vibrations  afterwards ,  by  which 
they  will  thruft  the  Blood  into  the 
capillary  Veffels,  and  their  convul- 
five  Motions  will  fqueeze  the  Blood 
forwards  in  the  V dns ;  but  when 
an  Animal  once  falls  into  Convul- 
fions  by  bleeding,  it  can  bleed  but 
little  afterwards,  the  Motion  of  the 
Heart  ceafing ;  befides  we  know, 
that  neither  all  Animals,  nor  all 
Parts  of  an  Animal  are  convuls’d 
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upon  bleeding  to  death:  and  tho’ 
the  great  Arteries  may  eontra(5t,  yet 
this  Contraction  mull:  be  very  lan¬ 
guid  in  the  fmall  Arteries,  which 
being  innumerable,  the  greateft  part 
of  the  Blood  will  be  lodg’d  in  them, 
there  being  nothing  to  drive  it  out 
of  their  contorted  Channels,  but  it 
muft  ftill  remain  in  them,  as  like-  . 
wife  in  the  Fibres  of  the  Mufcles, 
which  appear  cif  a  red , Colour,  only 
upon  the  Account  of  the  Blood  con¬ 
tain’d  within  them,  their  Subftance 
being  naturally  white.  Again,  tho’ 
the  right  and  left  Iliack  Arteries 
do  in  the  natura,!  State  receive  an  . 
equal  quantity  of  Blood  -,  yet  when 
a  Wound  is  made  in  the  Right, 
thro’  which  the  Blood  has  an  eafie 
Palfage,  this  muft  receive  much  the 
greateft  part  of  the  Blood  which 
comes  down  the  Aorta,  and  conle- 
quently  the  Circulation  of  the  BlooJ 
muft  be  very  flow  in  the^left  Leg, 

B  and 
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and.  no  more 
it, 
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canr^coine 
by  the  Motion  of  the 

''in 


what  flows  naturally  of  its 
the  ftrait  and  large  as  Fluids 

will  do  to  come  to  an  KquUikr}um  - 
for  the  fame  Reafon  the  alcendins 
Trunk  ox  r 
receive  but  a 


o 


mu 


and  therefore  the  Pulfe  in  tfcjffe 
teries  |pf  the  Bram  muft  be^ 
langui^or  none  at  all,  TOon:  wb^^^ 
account  the  Motion  the  S 
muft  t:eafe,  and  conlecjufently  tn 
of  the  Heart,  When  the  Aorta  b 
to  be  empty  (which  muft  quickly^ 
happen  when  the  Blood  runs  out  an 
a  Wound  of  a  large  Artery)  tlien 
the  Blood  having  little  or  no  Re- 
fiftance,  will  flow  eafily  into  the 
empty  Tejfel ,  and  a  very 


im 

i 
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Qiiantity  of  it  will  enter  the  Ori¬ 
fices  of  the  Coronary  Arteries 
the  Heart,  the  Talves  cdyering.^ 

them, 


e  el. 


^ti9n”of^he  ^  Heart 
%ant  6^5/o<?^/.  ,  . 

^  ‘  It  is  for  thefe  t^t)  laft  Reafbns,  The 
^hat  the  larger-  ^tVeJJeh  arjfe  fhat^^^ 
*are  wounded,  the  lboner  the  Animal  °f 

X  \  1— ^ not  jrom 

dies  j  and  ir  the^^o^/<^  it  iQ\t the  hrgefi 
^ut  afiihder,  there  would  be  a  fnialfer 
Effufion  of  Blood  frdm  it,  than  frona 
a'lmaller  Artery:  Eor  fince  it  is  the 
Blo^  in  the  ^orla  that  thrufts  for¬ 
ward  tide  Blood  in  tHe  P^emsy  and 
tnakes  it  pals  from  th.e^ PPend  Cava 
ittto  the  fight  Auricle  of  the  Heart ; 
if  is  paih,^  that  when  the  Blood  in 
the  Aorta  if  intercepted,  the  Blood 
will  be  no  longer  driven  thro’  the 
PdinSy  but  will  ftagnate  in  them 
rfo  more  of  it  coming  to  the  Heart, 
than  what  by  realbn  of  the  Fulnels 
bf^the  T^ems  flows  into  it,  and  con™ 
fequently  the  Heart  throwing  but  a 
frnall  Quantity  of  it  into  the  Aorta, 
the  Circulation  will  be  quickly  ftopt^ 

B  a  •  both 
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both  in  the  afcending  an(ic]eliCTiid- 
ing  Trunhs,  and  th^ere  will  beoii© 
greater  EfFufion  of  Blood^zw.  what 
can  he  contain’d  in  the  great  Artery 
which  holds  but  little.  Whei^- 
loever  the  Wound  is  made,  fo  long 
will  the  Animal  live  as  the  great 
Artery  beeps  full,  -  but  whenever 
that  begins  to  empty,  the  Blood  in 
all  its  Branches  muft  flop,  and  con- 
lequently  the  Animal  muft\die. 

’1‘he  The  Vejfels  oTthe  Ammal  Body 
are  not  meer  unadlive  Tubesfi  but 

from  the  be  gradually  dilated^  fo 

fmaikfl  they  can  gradually  contradb^gain ; 
2nd  as  they  cannot  luffer  any  vio¬ 
lent  and  liidden  Stretching  without 
breaking,  fo  neither  can*  they  im¬ 
mediately  contrail  upon  ,  any  iudden 
Evacuation.  And  therefore  wh.en 
any  great  Artery  is  wounded,  the 
Animal  dies  after  a  few  Puhations 
of  the  Heart,  the  great  Arter’y\itva.% 
immediately  emptied ;  But  when  a 
.  fmall 
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{mSiW ->A'terf  at  a  great  diftance 
from  the  Heart  continues  bleeding 
llowly','-  all  the  Fejfeh  throughout 
the  whole  Body  gradually  eontrad, 
fo  that  after  many  Pounds  are  eva¬ 
cuated,  they  may  be  as  full  as  they 
were  at  firil:,.  and.  confequently  the 
f-jdlmmaU not  (o  much  as  faint,  the 


Feffeh  in  the  being  ftill  kept 

fiiii,^and  the  Spirits  driven  forwards 
in  the  Nemei  nor  can  the  Animal 


s;dk  till fuch  timeas  the Vtjfeh  con- 
jAtmd  no  more,  dt  is  for  this  Reaibn 


othat  we  have  no  Obfervations,  which 
^  giveaccGuat  of  fuch  large  Effulions 
-  of  Blood  at  Wounds  of  the  great 
liArteries,  as  we  have  from  the  fmaM 
'Feffeh  oi  the  Nofe,  and  from  the 
nfj^emorrholdes ;  and  therefore  Do- 
odor  Moul'ids  Determination  of  the 
sQuantity  of  the  ’  whole  Mals  of 
2:Blood  ,  which  is  calculated  from 
the  Quantity  voided  at  theCarotide 
and  Fejfeh y  is. much  lefs 

•  B  3  than 


than^  what  others  from  the  Gbler- 
vation.  of  Htemorrhagies  of  fmall 
P^effgh  have  determined  it  to  be. 

Contradive  or  Elaftiek  Pow- 
famhg  er,  of  the  P^eJJels  is  not  equal  in  all 
%Ze7^  Bodies  j  for  in  Ibme  it  is  greatly 
Evacm.  dimini^’d  by  the  Vifcidity  of  the 

tiOfz.  ^ .  I  1  i  n  .  ^  , 

Blood,  and  the  Obirrudion  in  the 
Fibres  and  Capillary  Vejfels  •,  and 
therefore  fome  Men  may  die  of  a 
much  lefs  effufion  of  Blood  than 
others,  who  perhaps  may  have  a 
fels  Quantity  of  Blood.  It  is  fpr 
^e  lame  Reafon  that  lome  Perlbns 
iiint  upon  opening  a  Vein  of  tht; 
Arm,  whilft  others  do  noto  If  tli;^ 
Elaftiek  Power  of  the  VeJJeh  is 
ftrong  and  great,  then  as  the  Bloo4 
is  let  out,  the  Arteries  of  the  Pta 
Mater \cox^xx2i^^^  and  are  kept  full 
as  well  as  the  Coronary  Vejfeh  of 
the  Heart,  and  conlequently  there 
is  neither  Blood  nor  Spirits  wantr; 
ing  for  perfoi-ming'the  Motion  of 

■.  *  ■  the 


£h%  butitKappfens  juft  otlier- 

wlfey^  where  this  Eltftick  Tone  ^df 
the  Vejfels  is  wanting,  that  is,  tb 
fuch'  as  have  a  foft  and  loofe  Flefh,- 
a  lax  and  cachedick  habit  of  Body ; 
and  therefore  "when  they  require 
bleeding,  it  is  convenient  to  ftop 
the  Blood  at  fmall  intervals,  tb  give 
the  FeJJek  timitd  oontra'btj  before 
the  full  C^ntity^that  is  defign’d 
be  draWofif  j  and  if  they  are  ready 
to.  fMv  the'^fiirprizing  them,  by 
throwing  cold  Water  in  the  Face, 
to  cadfe  adudden  Gohtraaroh,  an^ 
the  putting  of  them  into  an  hori- 
Brital  Pofture,  "that  the  [^€[[61$  of 
the  Biiani'^  may  fill,  and  the  Blood 
frbhi^lFthe  depending  Parts,  have 
a^ihore  eafie  R  eflux,  does  prevent 
It  is^  the  want  of  the  fame  Energy 
bf  the  Fejfels  that  caufes  fome  to 
faint  upon  any  fiidden  Evacuation 
hy  Urine,  Stool,  or  any  other  ways, 

B  4  That 


/ 


12  Ofthe^mtity&fiBl&od 

ofaTs'’^  That  this  is  the  true  Reafom'o^ 

Reapn.  Fainting  upon  any  iiidden  of^vior 
lent  Evacuation,  and  not  the  draw¬ 
ing  off  of  the  Spirits  (as  is  generali- 
ly  faid)  appears  not  only  from  this, 
that  iuch  as  faint  upon  bleeding  at 
the  Arm,  do  not  faint  upon  Cupping, 
tho’  the  lame,  or  a  greater  Quan¬ 
tity  of  Blood  be  drawn  off  this  way, 
but  likewife  from  the  fainting  of 
Perfotts  tapped  for  an  cites,  if  it 
happens,  that  too  great  a  <^an- 
tity  of  the  Waters  is  drawn  off  at 
once.  None  can  luppofe  that  the 
Spirits,  which  are  in  the  extrava- 
lated  Lympha^  have  an  immediate 
Influence  upon  the  Nerves  and 
Heart,  that  their  Subllradion  Ihould 
prelently  draindie  Nerves  of  Spi¬ 
rits,-  nor  can  any  think,  that  the 
Spirits  are  lb  quickly  fpent,  as  im¬ 
mediately  to  lufier  upon  the  account 
of  the  want  of  a  Supply  from  an  ex- 
travalatedFluid :  but  the  Gale  is  this- 

In 


in  the  Htimme  Body.  13 

In  znAfikeSj  the  dcfcending  Trank 
of  the  Aorta,  and  all  its.  Branches 
being  confiderably  compreffed,  the 
Blood  muft  neceffarily  dilate  the 
afcending  Brariches  beyond  their 
natural  Bignefs  j  but,  when  the  Wa¬ 
ters  are  let  out  to  any  confiderable 
Quantity  at  a  time,  the  Blood  has 
a  more  free  PalTage-  into  the  de- 
feending  Trunk ,  the  Sum  of  the 
Cavities  of  both  Arteries  is  aug¬ 
mented,  and  the  Quantity  of  Blood 
thrown i out  every' Sjflole  not  be- 
ing  greater^  the  Arteries  cannot  be 
fo  much  dilated,  and  confequently 
the  Pulfe  becomes  fmall  and  weak, 
and  the  Spirits  therefore  are  but 
flowly  propelled  thro’  the  Nerves, 
the  Blood  flows  but  in  a  fmall 
Quantity  into  the  Coronary  Vejfel^ 
of' the  Heart,  and  confequently  a 
Styncope  muft  enlue|  till  the  JAef~- 
fih  can  recover  ‘  their  Tone,  and 
the  Blood  in  all  the  Arteries  comes 

to 


to  an  ^quilibnumy  and  therefote® 
it  is  ncceiiary  to  rarifie  the  Blodd^ 
and  roufe  the  languid  Motion  of 
the  Spirits  by  a  Cordial  j  or  to  corii^ 
prels  the  defcending  Trunk  of  the 
great  Artery  by  eompreffing  the 
Abdomen -y  as  has  been  luccelsfully 
tryed  by  the  learned  Dr.  Mead.^^ 
That  the  Gompreflionjof  the  de^ 
Icending  Artery  mufi  throw  a  grea^ 
ter  Quantity  into  the  aib^hdings 
Branches  is  dernOttftration,  ahd  thatei 
this  Quantity  is  conliderable^  ahd^ 
does  affed  the  whole  Machiitb, 
evident  from  the  Flulhing  and® 
Head-ach  which  fbme  feel  after  a  • 
plentiful  Meal,  when  the  Stomach^ 
and  Guts  being  loaded,  prels  upori^ 
the  defcending  Trunk ,  and  con-^ 
trad  its  Cavity,  which  are  theGau-^ 
fes  why  a  greater  Quantity  of  Blood' 
palfes  into  the  alcending  Trunks^l** 
on  the  contrary,  if  the  Cavity  of 
the  defcending  Trunk-lhould  be  di-  * 

lated, 
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lateil,  there  will  be  a  lefs  Quatiti*- 
Vi  o£ Blood  throjwn  into  the  afcen- 
ding  Trunks,  and  confequently  the 
Effei^ts  on  the  Animal  Body  mull  be 

at  lead  as  lenfible,i0  i 

This  contradive  Power  od  the^ 
Vejfeh  ought  to  be  duly  confideridy, 
before  the  lead  Quantity  of  Blood  i 
be  drawn  in  mod  acute,  as  well  as 
chroniek  Dileafes  for  I|  could  ea-^ 
fily  fhew  how  it  may  be  lod  to  a 
great  Degree,  in  a  few  Hours.  And  * 
in  no  Cafe  whatfoever  is  the  draw¬ 
ing  off  a  large  Quantity  of  Bloods^ 
a|  sg  timeijudifiable,  fince  it  rriay  - 
be  done  more  f%fely,  and  to  as  good  < 
Purpofe  at  fmallTntervals.  It  is>,., 
evident  from  the  following  The- 
ory  o£  Secretions^  that  both  the  fjj^l^^ 
Quantity  and  the  Quality  of  the 
Secretions  may  be  alter’d  by  Blopd~  as  Co»fe- 
letung^  and  therefore  jwhen  the  ^^*'""' 
Bipod  h  xx'^'oXi-  a  Ferment,  and  ge¬ 
nerates  new  GohefionS  jii:  of  whole 

^  Nature 


1 6  Blood 

Nature  we  are  ignorant,  it  is  a 
Rifque,  which  without  evident  and 
cogeht  Reafons  ought  not  to  be 
run.  But  to  return, 

A  greater  jf  give  any  Credit  to  the  Ob- 
IfBioo^  fervations  of  Phyficians,  we  muft: 
}nm‘ihe  believe  the  Quantity  of  Blood  in 

^twn7of'  Body  to  be  above  ij 

phyfici-  pound  Weight.  ^  {a)  Rulandus  t^s. 
us,  that  he  cured^one  of  a  bleedf% 
ht  the  Nofe,  after  he  had  bled‘in 
one  Day  about  Ten  pound  Weight. 
{b")  Petrus  Borellus  obierves  that^^a 
full  bodied  Jovial  Taylor  loft  Tdn 
pounds  of  Blood  hy  t\\e  .Heemar- 
rhoidesj  and  that^he  cured  hiin 
with  the  Syrrup  of  dried  Rdfes. 
(e)  Sckenckius  quotes  Montanus  Yor 
one  that  voided  Tv/o  pounds  and 
more  of  Bloody  by  the  Piles,  e\^y 
day  for  forty  five  days|  together,  afid 
- -  - - - -  — - -  ,  - - - - - 

(a)  Rulandus  Curat.  5-7.  Ccnt.i. 

(b)  Cent.  iv.  Obf.  Lviii,  (c)  Cib.  tert.  ObC^clx. 

was 
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was  afterwards  cured,  {d) 

Im  fays,  that  he  faw  one  yomit  fix- 
teen  pound  of  Blood  without  the 
leaft  ill  Conlequence.  And  he 
takes  Notice  of  one  who  bled 


forty  eight  pound  in  three’ Days 
by  the  Npfe,  from  And.  Argolus- 
(e)  SckmcBus  Obferva- 

tions  of  profufe  JA^emorrhagtesoi  the 
iNole.*^  He  mentions  a  Nun  of  a 
jtfiin  Habit  of  Bod^^  who  by  bleeds 
ing  at  the  Nofe,  fpitting  of  Bloody 
and  with  Urine,  voided  eighteen 
pound  of  Blood  j  ihe  was  cured  by 
pne  Drachm  of  PhUonium  Perficum. 
^Brafavolm  cured  a  Lady  of  a  bleed¬ 
ing  at  thfc  Nofe  5  the  Blood  which 
he  weighed,  befides  what  fell  upon 
the  Ground,  Linen  and  Cloaths, 
.^as  eighteen  Poun<J.  Marcellm 
Uonatm  recovered  one  of  a  bleed-^ 
^iiig  at  the  Nofe,  who  in  two  Nights 


i 


(d)  Cap.de  Corde, 

(e)  Lib.  de  Capite  Obf.  cccxxxiii. 

and 


and  one  Day,v'bled  abJ)Ve 
pound  'Weight,  as  he  fonnd" 
weighing  it. ^  And  at  laft  he  tells 
«s  of  oiie  who  in  fix  Days  bled  for* 
ty  |)(iund  at  the  Nofe.  In  x\\^ASia 
Mruditorum  Lkpjia  for  the  yelit 
“idgS,  we  have  an  Account  of^4 
youngs  Man  »aboat  ty  years 
age| j  df  a  thinthibit  of  Body,  drM 

a  bilious^Gondhution, 

various  PafBbhssofchis  MirW  blirf 

atjjis  Noletinfi  tenc  days 
pound  oiJBlood^  \vii^  Was  iafterWaite 
reftored  to  a  better  health  lhati  h¥^ 
had  before.,  /  -  m 

Now  if  the  Quantity  cl  Blohd^W 
the  humane  Body  was  not  confidd^^ 
rably  greater  than  its  coihmoh  E- 
ftimate,  thefo  Perfons  could  nevet' 
have  forviv’d  fuch  profufe  Effufidh^ 
of  their  Blood.  All  of  them  bled^ 
more  than  Dr.  JVloulm  reckons  td^' 
be  in  the  Body,  and  many  of  therif  ^ 
more,  and  almoft  double  of  the 


Jargefl:  Quantity,  which  is  allow’d 
of  by  any ;  So  that  either  we  mull 
deny  thefe  Matters  of  FaOl,  or  we 
mull  own,  that  our  liighellEftimates 
of  the  Blood  fall  much  Ihort  oftthe 
true  Quantity.  Without  doubt 
Men  differ  in  the  'Quantities'  of 
their  Blood,  as  well  as  in  the  Weight 
of  their  Bodies :  But  none  of  thele 
I  above-mention’d  are  noted  to  have 
heen  of  a  full  habit  of  Body  except 
Borellus’s  Taylor  j  and  it  is  parti- 
^larly  faid  of  the  Nun  in  Sckenckt- 
m'fi  that  Ihe  was  a  Ipare  and.  thin 
'Woman,  and  that  her  bleeding 
qould  not  proceed  from  a  Ple~ 
thwa. 

glhat  the  Quantity  of  Blood  is 
I  confidcrably  larger  than  the  com-  ■ 
i  i^pn  computation,  will  I  think  ap- 
[  pear  if  we  conlider  the  Quantity  of 
\  onr  dailyEvacuations, which  in  afe- 
\  tied  State  of  health,  whem  theBo- 
>  dygs  every  day  of  theTarae  weight. 


Of  the  ^antity  ofBhod 

is  the  fame  in 

Food.  Let  us  therefore  fiippofe  that 
we  eat  and  drink  four  Pounds  eve¬ 
ry  day  to  fupply  our  daily  wafting, 
the  Body  may  continue  of  the  fame 
weight.  This  Aliment  equally  mix¬ 
ing  with  the  Blood,  and  being  af- 
fimulated  to  it,,  will  with  it  be  (e- 
cerned  in  the  Glands,  fo  that  both 
old  and  new  will  go  off  together^ 

I  {hall  at  firft  fuppole  in  .propor¬ 
tion  to  their  Quantitys  i-^Now  in 
this  Cafe,  I  would* know  how 
much  of  the  old  Blood  remains 
in  the  Body  after  any  pertain  fpace  • 
of  time.  This  Queftiop  is  the 
fame  as  if  you  would  ftippoie  a 
Veflel  of  Wine  holding  200  quarts, 
and  that  out  of  it  were  drawn  4 
quarts  every  day,  and  conftantly 
filled  up  again  with  W ater. 
ritur  how  much  Wine  will  remain 
in  the  Veffel  at  the  end  of  any 
nnmber  of  days  ? 


Let 
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fent  the  V  eifel  at  firft 


in  

Let  ABCD  repre-  ^ 


full  of  Wine,  and  ® 


then  let  the  Quanti-  B 


C 


ty  AEFD  be  drawn  out,  then  the 
firft  Quantity  of  Wine  will  be  to 
the  Wine  that  remains,  as  the  V ef- 
lei  AC  is  to  EC,  that  is  as  DC  to 
FCj  lb  that  if  the  line 
G  reprelent  the  firft  j 


Quantity  of  Wine, 
andifG:H;:CD:CF, 

H  will  reprefent  the  k 

remaining  Wine  af-  h 


ter  the  firft  drawing,  g 
And  being  the  Veffel  is  fiippofed  to 
be  filled  up  again  with  W  ater,  and 
both  Wine  and  Water  equally  nii^- 
I  ed  together,*  the  Quantity  of  Wine 
I  that  is  drawn  off  the  fecond  tinae, 
r  will  be  as  die  Quantity  of  Liquor 
I  that  is  drawn  off  j  and  the  Quanti- 
I  ty  of  Wine  that  remains,  will  be 


i  as  the  Quantity  of  the  remaining 

C  Liquor, 


2 


F ;  or  theWine 
that  remains  after  the  firft  draw¬ 


ing  will  be  to  the  Wine  that  remains 
after  the  fecond  drawing,  as  DC 
to  CF.  And  if  H  :'K : :  CD :  CF,  then 


K  will  reprefent  the  Wine  remain¬ 
ing  after  the  fecond  drawing,  and 
.  G,  H,  K,  will' be  continual  pro¬ 
portionals.  After  the  fame  manner 
if  K :  L : :  CD :  Cf,  L  will  reprefent 
the  Witle  remaining  after  the  third 
drawing,  and,  the  C^uantities  which 
fhew  wliat  remains  after  each  draw¬ 
ing,  are  the  terms  of  a  /eries  of 
Geometrical  Proportionalsj 

Now  let  us  luppole  the  Quanti¬ 
ty  of  Blood  in  the  Body  to  be 
only  io  lib.  then  we  bave  a  fene% 
of  Geometrical  Proport;ionals,whole 
cotamoxx  ratio  is  lo  to  i6,  or  lo  to 
8.  If  therefore  we  take  the  firft 
Term  to  be  i,  the  fecond  will  be 
i.z 5.  whole  Log.  o.opdpioo  mul¬ 
tiplied  by  30  (the  number  of  days 


in 


'mWtlvMrne*'' 

.  ’  ani  M  ^ '^3  cs  ^  ^  t  •  ■  t; 

in  a  njpatiyj  IS  2.5)073000,  which 

iubftrafted.  iTrorn  th^  of  26 

(l^enumbe/of  Pounds  of  die  Blood) 
hTz.  2.3010300,  gives  the  Log.  of 
me  Tern/  8.^937300 ,  to 

which  die  riunaber  ahfyering  in  the 
ifables  is  6.0 2.^71^ i  and  there¬ 
fore  after  3.0 , Days  me  C^aantity  of 

oltj  Mood  rernairiing  io  ^b*e  Body 


will  be  the  0.024758  part  of  a 

PoiMid,  which  in  a  little  more  than 

':0!nw  .■•  ... 

three  Drachms.  This  is  a  qmck- 

.  v.) noca  i-vsi.i4^50u^ai-, -  ,a,. 

than  1  believe 


er  cn 


ever  entered  -into  the  imagination 

^  id  Jam  apt  to 

1.,  ;  i  =1  m  -1- .  .  . 


Of 


I 


that  every  npe- who  reads  it,  will 

'  1  .  ,  .ffii  .  t.  .4'  ,t, ..  I  ■  ■  :  ,1  ,  ^  _ 

readily  lave  me  the  trouble .  or  dil- 
jproving  ^hat  at  firft  fight  is  alto¬ 
gether  incredible.  If  therefore  our. 
Evacuations  are  only  from  theBlood, 
the  X^antity  of  the  Blood  muft  be 
much  more  than  20  liL  But 
tliofe  who  alTert  that  the  Blood  is 
70  lii^.  only,  will  I  luppofe  lay 

C  2 


^3 


that  the  great  Quantity  of  our  E- 
vacuations  comes  from  the  decay¬ 
ing  and  wafting  of  the  folid  parts. 
Let  us  therefore  ftippofe  that  a  Bo¬ 
dy  which  contains  zo  hh._  of  Blood 
weighs  I  do  Itb.  we  will  examine ' 
how  much  of  the  old  Body  muft  re¬ 
main  at  the  years  end.  It  we  wafte 
every  day  4  pounds,  the  ratio  of  the 
Terms  will  be  160  to  ij  d,  or  80  to 
78.  If  therefore  the  difference  of 
their  Log.  be  taken  and  multiplied 
by  3^5',  the  days  of  a  year,  and  the 
Produdt  tubftraifted  from  the  Log, 
of  I  do,  there  will  remain  the  Log, 
of  the  ■^6ph  term  of  the  yeri«, 
which  thews  the  Quantity  of  the 
old  Body  remaining,  and  it  amounts 
to  3  Drachms.  Now  can  any  one 
’believe  that  our  Fleth  and  tblid 
Parts  chang!?  almoft  all^  ^veiiy  yi^r  ? 
And  yet  even  in  this  ;Ca|e  there 
Will  not  remain  at  the  yprs, 

Grains  of  the  old  Stock  of  Bloods 

5  There 


in  the  Humane  Body, 

There  is  one  thing  farther  to  be 
confidered  before  this  argument  can 
be  faid  perfectly  to  conclude,  and 
that  is,  whether  or  no  this  great 
Evacuation  may  not  proceed  from 
our  Aliment  its  lelf.  I  own  I  do 
think  that  it  does  in  a  great  mea- 
fiire,  and  I  am  willing  to  make  a- 
ny  reafonable  allowances  for  it,  and 
then  let  us  fee  what  the  Confe- 
quences  will  be.  I  lhall  therefore 
luppole  that  of  the  4  hb.  which 
we  eat  and  drink,  3  lib.  goes  off 
immediately,  thatis,  the  fame  day  j 
and  then  the  Cafe  is  the  fame  as 
if  our  Suftenance  weighed  only  one 
pound,  and  our  Evacuations  were 
of  the  fame  Weight.  Now  if  up¬ 
on  this  luppofition  we  enquire  how 
much  of  the  old  Stock  of  Flelh 
and  Blood  remains  at  the  years  end  ? 
the  Anlwer  will  be  little  above  16 
Itb.  of  which  two  pound  is  Blood, 
if  that  was  at  firft  ^  only  to  lib. 
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and  i  i6  lib.  of 

have,  wafted  in  a  twel%  njiori;^s 
time,  which  it  is  hard  foft^op- 
mon  fenle  to  believe.  ^ 


But  if  we  pufti  this  Confidera- 
tiori  of  the  greateft  part  of  onr  A- 
liment  being  excrementitious  a  lit¬ 
tle:  farther,  we  lhall  find  our  Argii- 
ment  ftiil  ftrongeit,  For  let  us  lup- 
ppfe  that  4  part  of  it  only  is  fit  to 
be  aftimulateil  iiito  Flefli  and  Blood, 


and  iijndoubtedly  confidering  our 
Food  is  partly  made  up  of  the  Parts 
of  animal  Bodys,  and  partly  of  Ve¬ 
getables,  which  are  compofed  of 


Tubes  analagous  to  thofe  of  the 
animal  Body,  it  muft  be  granted  to 
be  a  very  fair  allowance.  *  And  in¬ 
deed  it  can  hardly  be  imagined  that 
Nature  in  proi^|d|ng  us  with  a  proper 
Aliment,  ihould  burthen  Sto¬ 
mach/’  Digefioja?  and  Blood  wit|i 
^  Parts  in-v8/|  ofjwhat  ias?  buIyTf 
for  Etxcrementw^arF 

■(i .  .  ii  ■■ 


luppofe  that  only  4  lib.  of  what  we 
eat  and  dfi'hk  ki.  a  day  is  fit  to  be 
'  converted  into  good  Blood.  T.  his 
half  pound  of  frefti  and  good  Blood 
thus  purified  from  all  excrementi- 
tipus  Particles,  muft  nec'effarily  be 
fit  for  all  the  ufes  of  the  animal 


Body  ,  and  when  converted  into 
Flelh,  muft  remain  good  and  found, 
without  decaying,  as  long  as  any 
Parts  can  do.  Thus  thole  Parts 
which  have  been  longeft  in  the  Bo¬ 
dy  will  decay  and  wafte  firft,  and 
tlipfe  which  were  lall:  added  will 
remain  the  longeft.  If  therefore 
the  Body  continues  of  the  fame 
Weight,  there  muft  go  off  half  a 
Pound  of  the  old  Body  ,to  make 
way  for  the  half  pound  of  good 
nutritious  Blood  *added  every  day, 
and  fodn  lefs  than  ,a  year  the  whole 
Bpdyfnitift  be^hanged/  ‘  Thus  I 
hafe^cbnfidered''the  feveral  fources 
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our  daily  Evacuations,  and  do  fin<i 
that  upon  fuppofition  tha#t*  the 
Quantity  of  Blood  in  th^  Body  is 
no  more  than  lo  /i^.  that  theCon- 
fequences  are  fuch  as  are  beyond 
all  Credit ;  for  can  any  man  be¬ 
lieve  that  either  almoft  all  the  Blood 
changes  every  month,  or  all  the 
folid  Parts  of  the  Body  every  year? 
and  yet  thele  are  the  Confequences 
of  fuppoling  the  Quantity  of  Blood 
to  be,  but  20  Itb.  Weight.  It  does 
indeed  neceffarily  follow  from  the 
foregoing  realbnings  that  the  Body 
changes  much  oftner  than  \Vas  com¬ 
monly  thought.  The  vulgar  opi¬ 
nion  gave  7  years  to  complete  a 
thorough  Change  of  the  Body; 
but  for  any  reafon  alledg^d  it  might 
as  well  haverequir’d  70.  Nowit  ap¬ 
pears  that  the  Change  is  almoft 
yearly,  nor  is  there  any  thing  itt-* 
credible  in  this,  if  we  luppofe  that 
the  Bulk  of  the  Bodyiis  Blood,  anft 

that 


im^e  Humane  Body. 

that  thtrfalid  Parts,  fnake  up  but  a  | 
veryfmallPart  of  itj  and  that  thefe  j 
folid  Parts,  great  or  little  fo~ 

ever /'they  are,  feldom  if  ever'i 
change,  fome  Reafons  inclind  ihe  i 

to  believe^  '  '  , 

For  firft,  the  Scars  oR  the  Cuts 
tvhich  Children  receive*  in’-their 
Fingers  and  Faces  tiever  wear  out 
when  they  are-  old^^s  The  Marks 
of  the  Lance  in  breediiig  always  re¬ 
main  in  the^Ariti,  ^as  doTikewife 
the  Incifions  made  by  cupping, 
The  Pits  and  S,eams-  of  theTmall 
Pox  in  a  Child  of  a  year  old,  Ipoil 
the  Beauty  of  the  Face  at  fifteen, 
and  add  to  the  Wrinkles  of  old 
Age.  Nay  all  thefe-  Marks  and 
Scars,  infie^ad  of  wearing  out,  as 
the  Skin  extends  they  are  every 
way  extended  with  it  ,*  •  and  a  Scar 
which  in  a  Child  *wass  not  half  an 
inch  long,  '  comes  tovbe  above  an 
irrch  when  the  .Terfon  ■  is  att  full 
’  growth  j 


growth and  as  it  ftretches  in  length. . 
fo  it  does  in  width  proper tion ably, - 
Now  if  fhe  folid  parts  of  the  Body 
were  continually  wafting  and  chan- 
gingj  thele  Cicatrices  ^ould  daily 
.  grow  lefs  and  left,  and  at  laft  tq- 
tally  difappear  j  new  P articles  filling 
up  the  place  of  the  wounded  ones 
as  they  decayed;  but  we  find  it 
quite  othei'Wife,-'  and  therefore  the 
Parts  in  which  thelc' Wounds  were 
made  always  remaiiPfhe  fame.^ 
Another  Arguulent  tO  prove  that 
the  folid  Parts  of  the  Body  are  al¬ 
ways  the  fame,  may  be  drawn  from 
I  the  Spots  and  Stains  which  ^^are 
I  made  in  the  Skin  by  Gun-pOwder, 
and  other  Mixtures,  fueh  as  are 
ufed  in  ftamping  the  Skin  at  Jem- 
falem^  or  as  fbme' 'ufe  in 
painting  of  their  Bodies,  and  fofiiO 
amongfttlourMHv^s^to  make  SpOtff 
in  their'’ Handsd^  * Por '  if  the  ^folid^ 
Batts  which^iafdMnged'wi®%he]^3 


Mixtures 

.  ,v 


MixtWiGS  w^fte4jand  decayed,  the 
coloring  would  with  them  likewife 
docay.  -i.  -The  new  P, articles  which' 
aretfuppofed  to  come  in  the  room  • 
of  the  old  decaying  ones,  tho’  they 
may  have  the  fame  Figure  and  Di- 
meufions  with  thofe  whofe  places 
they  fd  up,  yet  they  cannot  be  fup- 
1  pofed.  to  have  the  fame  artificial 
'  TTintfure :  But  thefe  Stains  general-  A 
I  ly  remain  for  ever ;  and  therefore  ^ 
i  the  Parts  fo  ftained,  are  always  the 
!  lame  without  changing.  From  all 
which  it^follows,  that  our  Bodies 
change  much  oftner  than  was  ever 
imagined  j  that  this  Change  is  not 
of  the  folid  Parts  of  the  Body,  but 
i  of  the  Blood  j  and  that  the  Quan- 
tity  of  Blood  muft  be  vaftty  greater 
i  than  the  common  Computation 
;  makes  it  to  be.  If  it  lliould  be  ob- 
I  jedted  to  this  quick  phange,  that 
'  we  fpuaetimes  find  it  yery  hard,  j  af- 
;  ter  many  yearsy  application  no  cor-^ 

■  "  ,f .  '  ’  reft 
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and  amend  a  vicious  Crajis  of  the 
Blood  ,•  the  Anlwer  is  ealy,  That 
as  the  new  Juices  mix  with  the  old, 
they  are  aflimulated  into  the  fame 
nature  with  the  old,  and  are  taint¬ 
ed  with  its  Qualities.  A  little  Fer¬ 
ment  will  affed  a  gf  eat  Mals  of  Flu¬ 
ids  j  and  from  thence  it  comes,  that 
in  fome  ehronick  Diftempers,  in 
which  the  Blood  is  apt  to  breed  the 
fame  vicious  fort  of  Humour,  af¬ 
ter  a  long  and  judicious  Regimen 
carefully  obferved,  when  the  Blood 
is  purified,  and  the  Body  reduced 
to  a  good  State  of  Health  j  yet  if 
the  Quantity  of  a  Grain  remain  of 
the  noxious  Humour,  that  fmall 
Quantity  will  in  procels  of  time 
taint  the  whole  Humours  in  the  Bo¬ 
dy,  and  the  Diftemper  return  as 
bad  as  before.  Now  tho’  the  old 
Stock  of  Blood  (as  has  been  fhewn) 
daily  lelfens,  yet  it  never  can  be 
totally  purged  out  of  the  Body  j  for 


in  the  Humane  Body- 

being  equally  mixed  and  diluted  with 
the  new  Blood,  fome  of  it  muft  al¬ 
ways  remain,  whilft  there  is  any  of 
the  other.  And  from  thence  pro¬ 
ceeds  the  Difficulty  of  re^ifying 
fome  bad  Conftitutions,  the  fame 
humour  will  ftill  be  growing  upon 
you,  reduce  it  never  fo  low,  unlels 
it  is  totally  eradicated  j  and  th^t  it 
never  can  be  totally  eradicated  by 
by  all  or  any  one  fort  of  B'^^t^tiation, 
is  likewife  evident  from  what  has 
been  faid.  Indeed  Salivating,  or 
proper  Purges  adapted  to  the  na¬ 
ture  of  the  Humour, when  the  Blood 
overflows  with  it,  may  at  firft  be 
abfolutely  neceffary,  and  cut  off  a 
great  deal  of  labour  j  but  then  as 
the  Humour  grows  lefs,  every  days 
Evacuation  carries  off  lefs  and  iels, 
and' can  never  poffibly  draw  all  off. 
If  therefore  we  would  eompletethe 

(pure,  the  Patient tmuft  bontihae  a 

tbngffinie  in  *th*e’  ufb  'pf'^jalt'^ratiye 

■  Medicines, 


t> 


Medicines,  that  the  Nathre  of  that 
Humour  may  be  changed  ‘’Mldil 
coiild  riot  be  ediried  off. 


Having  therefore  fufficiently  pro¬ 
ved  that  the  Quantity  of  Blood  itt 
the  Humane  Body  mull  bd  rhucH 
greater  than  the  commoh  Ellima- 
tion:  I  lhall  in  the  riext  plate  en¬ 
deavour  tb  Ihew  hb^  much  at  leall 
it  is.  '  ^ 

^  A.  • 

is  By  Blood  I  underlland  not  only 
the  Fluid  in  the  Veins  knd  Arte- 
Blood,  j-jes,  but  lifcewile  that  in  the  £5^- 

pB'sduBs.^  Nerves.,  or  any  bther  Vef- 
fel  of  the  Body,  becaufe  they  ate 
all  Parts  of  the  Blood,  leparated 
from  it  by  the  force  of  the  Heart; 
and  many  of  them  by  the  fame 
force  return  to  it  again  j  and  there¬ 
fore,  when  I  fpeak  of  the  Quantity 
of  Blood  ill  the  Body,  I  would  be. 
underllood  to  mean  the  Quantity  of 
circulating  Fluids,  of  what  kind  fo- 
ever  they  be:  At  other  times  I  lhall 

ufe 
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ufe  the  Word  in  its  common  Sig- 
nihcation. 

1  fuppofe  the  whole  Body  is  no-  newhu 
thing  but  Tubes  or  f^ejjels  full 
'Bload  or  L'fqmrs  feparated  from  it.  Fefeif 
This  is  now  agreed>  on, by  all  who/J,^^^"' 
underftand  the  Fabrick  of  the  Bo¬ 
dy,  and  is  evident  from  nice  Mer¬ 
curial  Injections  of  the and 
may  be  plainly  feen  by  Micro/capes. 
Leeuwenhoeck  fays,  that  there  leem-^ 
ed  to  be  above  loooo  Blood-veffels 
in  the  fpace  of  >  of  an  Inch  fquare. 

You  cannot  prick  your  Finger  with 
the  fineft  Needle  but  it  wounds  a 
Blood-velfel.  The  Fibres  of  the 
Mufcles  (which  make  by  far  the 
greateft  part  of  the  Body)  are  full 
of  Blood,  and  the  Fibres  of  the 
Bones,  are  not  without  their  Fluid, 
as  I  fhall  mew  afterwards. 

I  therefore  confider  the  Feffehne  Pro- 
full  of  Fluids,  as  fo  many  foiid-C|y-{£*"”^ 
ImderSy  and  the  Coats  of  the  Vef-totheV4- 

fek!’'- 


feh^  as  lb  many  concave  Cylmders 
of  the  faftie  height,  whole  propor¬ 
tion  to  one  another  may  be  thus 


determined.  Let  A  B 
G  H  reprefent  the  circu¬ 
lar  Section  of  a  VelTel, 
of  which  call  the  Diame¬ 
ter  A  B,  ay  the  Diame¬ 
ter  cd  oi  the  Cavity, 


tn  one 


another  as  the  Squares  of  their  Di¬ 
ameters,  the  Square  of  the  whole 
Sedion  is  a\  the  Square  of  the  Ca¬ 
vity  is  a'—'i-  ah\  h\  which  being 
fubHraded  from  the  Square  of  the 
whole,  there  remains  xah  ^  pro¬ 
portional  to  the  annular  Space 
A  B  G  H  c  /E  >  confequent- 
ly  in  a  Body  compos’d  of  fuch  F 
felsy  filled  with  Fluids,  the  Fluids 
will  be  to  the  Solids,  or  Coats  of 
theVeffels  as  ah  4-  Id  is  to  tab 


Now 
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Now  if  the  whole  Body  was  com- 
bofed  of  Veins  of  Arteries,  it  VftteVejjih, 
eafie  to  determine  the  Quantity  of 
Blood  in  -the  Animal-Body.  But 
we  find,  that  the  Coats  of  the  Ar*- 
teries  have  a  greater  Proportion  to 
their  Cavities,  than  the  Veins  have 
to  theirs  and  thele  again  have  a 
greater  Proportion  to  their  Cavities, 

!  than'  the  Lymphdtkk  Vejfels  have 
I  to  theirs  5  and  there  may  be  one 
Proportion  of  the  Nerves,-  anor 
I  ther  of  the  Fibres  of  the  Mufcles^ 

;  and  another  of  the  Fibres  of  the 


I  Bones all  which  ought  to  be  known 
!  before  the  Quantity  of  Blood  in 
'  the  animal  Body,  can  be  exactly 
determin’d. 


The  thieknels  of  the  Coats  of 
:  the  Blood-veffels  may  be  thus  ex- 
I  adly  found',  Slit  a  piece  of  a  Blood- 
I  veffel,  and  reduce  it  to  the  Form 
;  of  a  Parallelogram,  then  weigh  it 
in  Water,  and  by  that  means  find 

D  the 
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the  Weight  of  Water  equal  to  it  in 
bulk.  This  Weight  reduced  to  de¬ 
cimal  Parts  of  an  Inch  call,  d,  and 
fuppofe  the  length  of  the  Paral¬ 
lelogram  equal  to  and  its  breadth 
=:r,  its  thicknefs /.  Hh.tn  d~ecf 
and  confequently  4  =/the  thick-, 
nels  of  the  Coat  of  the  Vejfel. 

portion  of  Thus  a  piece  of  the  Aorta  of 
the  Blood  ^  Calf  I  found  to  be  equal  to 

teries  to  Q  •  07i897  parts  of  an  Inch  ofWa- 
ter,,  its  length  was  i.i,  its  breadth 
teries,  i.i8,  and  therefore  its  thicknels 
.was  0.051.  The  Diameter  of  the 
Cavity  of  this  Artery  was  0.407. 
and confequently d"—! ah  ^'‘equal 
to  0.1^5649,  and  %  a  b — P  equal 
to  0.093431,  and  therefore  if  the 
whole  Body  was  compofed  of  Arte¬ 
ries  or  V ehels  which  had  the  fame 
Proportion  to  their  Cavities,  as  the 
Arteries  have  to  theirs,  the  Blood 
would  be  to  the  Iblid  part  of  the 
Body,  as  1.7  to  i,  and  a  Body 

■  Weighing 


in  th€  Humane  Body.  3  9 

weighing  i^o*  Pound,  would  hsve 

100  Pound  of  Blood. 

After  the  fame  manner  I  found 
that  the  thicknefs  of  the  Coats  of&BM 
the  Fena  Cava  of  the  fame  Calf'"f;^_, 
was  0.00^7.  The  Diameter  of  this  f 

Vein  was  0.617,  its  Square  is  " 
0.380689,  and  z  ^  ^ 0.0243- 
1596.  If  therefore  the  Body  was 
compoled  of  Veffels  whole  Coats 
had  all  the  fame  Proportion  to  their 
Cavities ,  that  the  Coats  of  the 
Veins  have  to  theirs,  the  Blood 
would  be  to  the  lolid  part  of  the 
Body,  as  15.6  to  i,  and  in  a  Bo¬ 
dy  weighing  one  hundred  and  fixty 
Pound,  there  would  be  above  one 
hundred  and  fifty  Pound  of  Blood. 

It  is  to  be  obferv’d,  that  thefe  ^  ? 
Proportions  of  the  thicknefs  of 
Coats  of  the  VeJJels  to  their  Cavi-»^o»i* 
ties*  were  taken  when  the 
wereemptVi  ^od  confequently  whotithe  Dm- 

t  J  '  i*i^n  J  meter  of 

the  Co^ts  were  thickeltj  zvid 

's  D  2  Dia-^#^- 
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Diameter  leaft,  for  all  Ve[f eh ^ 
eff)ecially  the  Arteries,  Ihrink  and 
contrad:  when  they  are  empty.  Let 
iis  fuppofe  the  Diameter  of  the  Ca¬ 
vity  of  the  Artery  which  was  o;407, 
to  be  encrealed  o.  i,  the  Square  of 
this -  Cavity  would  be  0.157049, 
and  confequently  tlie  Blood  would 
be  to  the  folid,  part  of  the  Body, 
as  2.7  to  I.  If  the  Diameter  were 
increaled  0.2  the  Blood  would  be  to 
the  f/eJJ'ehy  as  3.9  to  i.  If  0.3,  it 
would  be  as  5.3  to  i.  From  thefe 
Proportions  one  may  Judge  more 
exadiy  to  what  Degree  the  Blood 
is  heated  or  rarified  in  inflammato¬ 


ry^  Fevers,  by  the  Largenels  of  tbe 
Pu}Ie :  As  allb  how  fmall  a  Quan¬ 
tity  of  Blood  mufl:  be  thrown  out  at 
the  Heart  every  Syftole  in  languid 
Fevers  when  the  Pulfe  is  fmall. 

Arteries  It  is Jurprizing  to  lee  how  litde 
Taudin'  encreale  of  the  Diameter  of^the 
Aneu^  Cavity  of  the  Artery  diminj^es- the 

thicknefi 
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thicknefs  of  its,  Coats;  for  if  we 
add  to  the  Square  0.257049) 
annular  Space ,  which  we  found  • 
to  be  0.093432,  then  0.350481  , 
is  the  Square  of  the  Diameter  of 
the  whole  Artery,  that  is  both  of 
its  Coats  and  Cavity.  The  Square 
Root  of  this  Number  is  0.592, 
from  which  if  we  fubftradt  the  Dia¬ 
meter  of  the  Cavity,  there  remains 
G.085,  the  half  of  which  0.0425 
is  the  tliicknefs  of  the  Coat  of  the 
Artery.  Thus  I  find  that  the  Dia-  1 
meter  of  the  Aorta  may  be  encrea-i 
fed  eight  times  its  firft  bignefs  be-| 
fore  its  Coats  become  fo  thin  as  the! 
Coats  of  the  Cava.  This  fhews  how^ 
prodigioufly  Aneurifms  may  dilate 
the  Arteries  ;  and  how  when  a  large 

Trunk  ofanArtery' in  the  Arm,  Leg, 

or  Thigh,  is  tied,  the  fmall  Arteries 
f which  all  communicate  with  one 
another)  may  dilate  to  carry  on 
the  Circulation  of  the  Blood, 

P  3  Thf 
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Of  the 
Quantity 
cf the 
Blood  in 
the  Fibres 
(f  the 
Mufcies. 


•5-y. 


The  next  fort  of  Vejfeh  I  come 
to  confider  is  the  Fibres  of  the 
Mufcies,  which  tho’  they  may  be 
more  bulky,  yet  they  cannot  be 
more  numerous  than  the  Arteries ; 
for  every  Fibre  mull:  have  at  leaf!: 
one  Artery,  and  it  is  probable  it 
has.  feveral.  They  without  doubt 
have  confiderable  Cavities,  being 
they  fwell,  are  blown  up,  and  there¬ 
by  confiderably  Ihortned  when  the 
Mulcles  adt.  *  And  their  fides  can 


be  but  thin,  or  elle  they  could  not 
be  diftended  by  do  Imall  a‘*Torce. 
Befides  the  Bl(?63  appears  as  plain¬ 
ly  thro’  them,  as  it  does  thro”1an 
Artery  of  an  equal  bignfels!^  3  and 
therefore  we  cannot  judged  their 
hdes  to  be  thicker  than  the  (StSat 
of  an  Artery  of  an  equal  bigrieis. 
The  Proportion  of  the  thiekneft  of 
their  fides  to  their  Cavities  is  ndt 
to  be  taken  after  the  manner  We 
have  done  thofe  of  the  Veins  and 


Arte- 
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Arteries  5  but  that  we  might  make 
fome  Eftimate  of  it ,  I  made  the 

•  following  Experiment. 

I  took  a  piece  of  the  Inteftine  of 
a  Dog,  witi  part  of  the  Mefenteiyi 
and  PdHCfBds  and  having 

carefully  emptied  it  of  all  its  Con-  . 
tents,  I  weighed  it  exadly  with 

•  all  tfte  Blood  in-i  the  VelTels,  its 

•  Weight  was  one  Ounce  and  a  half, 
one  Drachm  and,  eighteen  Grains  j 
then  1  injected  warm  W ater  into  the 

•  Artery,  and  haying  lufficiently  wafh- 
ed  out  all  the  Blood,  I  blew  it  up, 
and-hung  it  up  to  dry  in  the  Shade  ,• 

^after  it  had  dried  about  a  Week, 

I  weighed  it  again,  and  its  Weight 
was  two  Drachms,  two  Scruples,! 
and  eleven  Grains :  By  which  it  ap¬ 
pears,  that  it  had  loft  627  Grains, 
and  that  there  remained  only  17 1 
’•Grains.  Now  this  Lofs  could  be 
only  of  the  Fluids,  which  being  di¬ 
luted  with  the  warm  Water,  were 

D  4  the 
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the  more  eafily  evaporated,  and 
therefore  if  the  Blood  in  every  part 
f  pf  the  Body  bore  the  fame  Proper-  . 
I  tion  to  the  folid  part,  that  it  does 
I  to  the  folid  part  of  the  Inteftines, 

»  their  Proportions  would  be  3,6  to 
I  .1,  and  a  Body  weighing  one  hun- 
I  dred  and  fixty  Pound  would  con- 
■  f  tain  one  hundred  and  twenty  five, 

L.  Pound  of  Blood,  fo  that  even  the  ■ 
Fibres  of  the  Mufcles  are  lefs  folid 
than  the  Arteries.  But  the  Fibres  * 
which  perform- the  Periftaltick  Mo-  “ 
tion  of  the  Inteftines,  are  not 
iporrgy  as  the  Fibres  of  the  Mufeles^ 
for  we  find  them  firmer  and  hard¬ 
er  j  befides,  if  we  confider  thatthe 
Pyriftaltick  Motion  is  perform'd  by 
a  very  fmall  Contradion  of  the 
Fibres,  for, which  a  very  fin  all  In¬ 
flation  will  fuffice  ,•  but  the  Cpntra- 
dion  of  the  Fibres  of  the  Mufcles 
\  ^eing  great,  tfiey  mull  be  confide-i 
|f?Hy  inflated,  and  cpnlequeiatly 
■  .  more 
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more  fpongy,  and  capable  of  re- , 
ceiving  a  larger  Quantity  of  Blood, 
than  the  Fibres  of  the  Inteftines ; 
and  therefore  it  is  evident,  that  in 
the  Mufcles  which  make  up  far  the 
greatefl  part  of  the  Body,  the  Pro¬ 
portion  of  the  Blood  to  the  folid 
Fibres  muft  be  above  3.6  to  i.  or 
almolFas  4.'  to  i. 

I 

To  know  what  Proportion  thtofthe 
Fluids  of  the  Nerves  bear  to  the  fo- 
lid  part  of  the  Nerves.  ,1  dried 
piece  of  the  Metlulia  Sptnalis  with-  ^ 
out  any  Art  or  Preparation,  except¬ 
ing  the'  flitting  of'  it  ,•  and  I  found  • 
that  it  loft  near  i-ths  of  its  Weig'ht, 
fo  that  it  appears,  that  even  the 
Nerves  are  not  more  folid  than  the 
other  Parts.  And  as  to  the  Lym- 
phatiek  VejfeUy  I  believe  every  one 
will  eaffly  agree  that  the  Fluids  in 
them  bear  a  much  greater  Proper-  ' 
tion  to' their  Coats,  than  what  has 
yet  been  found, 


The 
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Of  tie  'j'jjg  Bones  of  all  the  parts  in  the 

Body  feem  to  bid  the  faireft  for  So- 
lidity,  and  yet  even  their  Fibres  are. 
not  without  thei«;irculating  Juices  ■, 
what  elle  is  the  Calhs  which  unites 
and  cements  the  Extremities  of  bro¬ 
ken  Bones?  In  it  theire  are  no  Fi- 

/' 

bres,  nor  parts  to  b^  diftinguimed, 
but  it' appears  like  ^n  uniform  in- 
IpilTated  juice.  At  what  ever  time 
or  age  the  Misfortune  of  a  broken 
Bone  happens,  this  Juice  is  always 
at  hand,  which  fheWs,  that  it  is  al¬ 
ways  circulating,  tho’  (lowly :  If  it 
(fagnated,  it  would  harden,  as  it 
does  when  it  is  extravafated,  and 
forms  a  Callus  -^  and  conlequently 
all  the  PalTages  being  obftrudted, 
no  broken  Bone  could  unite.  This 
Juice  is  like  to  the  vifcous  Sap  of 
Trees',-  for  without  doubt  a  Fluid 
may  move  as  eahly  thro'  the  Fibres 
of  the  Bones,  as  thro’  the  Fibres  of 
an  Oak.  Th  e  Excrelcencies  of  the 

very 
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very  Subftance  of  the  Bones,  their 
Nodes,  Swellings,  and  foftning  like 
Wax,  of  which  there,  are  feveral  in- 
ftances  to  be  found  in  Authors,  e- 
ven  of  Perfons  grown  in  Years,  do 
fufficiently  evince  a  fluid  circulating 
thro’  their  Fibres.  No  doubt  but 
that  the  older  we  grow,  the  nar¬ 
rower  are  the  Channels  of  the  Fi¬ 
bres,  the  vifcid  Fluid  hardening  to¬ 
wards  their  Sides,  and  after  Death' 
itttirely  obftrudting  them,  fo  that 
the  ■’whole  Fibre  appears  fblid  ,•  but 
Hill  it  is  really  no  part  of  the  Fibre, 
tit) '■more  than  the  Cruft  with  which 
fome  Waters  line  the  Pipes  thro’ 
which  they  run,  is  part  of  the  wood- 
ett'^Or  leaden  Pipe,  or  the  Clew  in 
which  a  Sponge  has  been  foaked, 
can  beTaid  to  be  part  of  the  Sponge : 
And- as  thefe  may  be  taken  out, 
without  taking  away  any  of  the 
Stibftance  in  which  they  are  con¬ 
tained,  fo  likewife  may  this  Fluid 

.  *  in 


in  the  Bones.  What  elfe  is  the 
Jelly  made  of  Harts-horn,  but  a 
Fluid  extracted  by  boiling  Water, 
the  Fibres  and  Subftance  of  the 
Horn  ftill  remaining  undilTolved  ? 
Is  not  the  Jelly  extorted  by  Faphf% 
Digefter  out  of  dry  and  folid  Bones 
the  fame  Fluid  ?  T hat  I  might  know 
what  Proportion  it  bears  to  the  Fi¬ 
bres  of  the  Bones,  I  caufed  the 
Bone  in  the  Knuckle  of  Beef,  be¬ 
ing  firft  boiled  and  the  Marrow  ta¬ 
ken  out  to  be  put  in  the  Digefter, 
Before  it  was  put  in,  it  weighed 
2  2  Ounces  di.  Drachms,  when  it  was 
taken  put  and  dried,  it  weighed  1 1 
Ounces  14  Drachm,  fo  that  it  lol^ 
above  half  its  Weight  ^  and  yet  the 
Texture  of  the  fmalleft  Fibre  in  the 
moft  Ipongy  part  of  the  Bone  was 
not  broken,  and  the  middle  or  more 
folid  part  appeared  to  be  made  of 
Par  dlel  Lamina^  of  which  four  or 
five  would  hardly  exceed  thp  thick- 
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nefs  of  a  Sheet  of  Paper,  And  I 
doubt  not  but  that  if  the  Experi¬ 
ment  had  been  made  upon  young¬ 
er  Bones,  the  Proportion  of  the 
Fluids  to  the  folid  part  would 
have  been  found  to  be  much  great¬ 
er.  Now  if  the  Bones  contain  fuch 

a  Quantity  of  Fluid,  what  do  the 
"Tendons ,  Membranes ,  Ligaments 
and  Cartilages  y  which  are  much 
jfofter  Subftances,  and  which  upoii 
boiling  likewife  yield  a  Jelly  ?  And 
is  not  Glew  which  is  extraded  out 
of  t|ie  Skins  of  Animals  hich  a  fort 
'  of  Fluid  ?  So  that  it  is  highly  pro- 
^bable,  that  there  is  not  a  Fibre  in 
the  whole  Body,  in  which  foifiel 
Fluid  or  other  does  not  circulate,^ 

.  but  which  hardening  after  Deat|i, 
and  perhaps  Ibme  part  of  it  before, 

"lio  Elixation  whatfoever  can  ex- 
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traft. 


T^he  Coats 
-  oftheJTef' 

Thus  h.ave  I  confider’d  the  feve-M 

ral  forts  of  Subftances  in  the  Body  )  therVsf- 

and/^^-'- 
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and  fhewn  wliat  Proportion  the  Flu¬ 
ids  in  each  of  them  bear  at  leaft 
to  their  folid  parts  ^  I  fay  at  lealf, 
for  no  Preparation  nor  Art  can  ex- 
trad:  a  Fluid  lb  vifcid,  and’  lo  apt 
to  harden,  as  the  Blood  is,  out  of 
the  innumerable  Meanders  of  jfuch 
infinitely  fmall  F'ejfels.  I  have  al- 
fo  fiippoled  the  Coats  of  the  J^eins 
and  Arteries  to  be  perfedly  Iblid, 
that  is,  without  Fluids,  whereas  it 
is  evident  to  the  naked  Eye,  and 
agreed  on  by  all  Anatormjis ,  that 
they  are  compofed  of  Myriads  of 
Jdeins  and  Arteries.  What  an  in¬ 
numerable  company  does  an  inflam¬ 
mation  of  the  Eye  Ihew  upon  the 
Tunica  ConjunAiva?  and  are  there 
not  many  more  to  be  difcover’d  by 
Microfcopes^  and  the  finer  the  GlaP 
fes  are  which  we  ufe,  ftill  the  more 
F iff  els  we  difcover ;  fo  that  if  we 
can  lee  no  more,  it  is  only  becaufe  * 
our  Glafles  are  not  better.*  Wh5-^‘ 
^  fbever 
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foever  is  acquainted  with  the 
parations  of  the  curious  Dr,  Ruyfck 
would  be  apt .  to  believe  that  !the 
whole  Body,  and  all  its  Fibres  were 
nothing  but  Blood-Vejfels. 

A  piece  of  the  Aorta  of  a  Calf 
weighed  240  Grams,  when  dried 
it  weighed  8  o  Grains  ,*  fo  that  from 
this  Experiment  it  appears,  that  the  rtes  deter- 
Blood  in  the  Coats  of  the  Arteries 
is  to  the  Coats  as  z  to  i,  which 
a  greater  Proportion  than  the  Blood 
in  the  great  Arteries  bears,  to  their 
Coats,  and  yet  we  cannot  fiippole 
that  any  more  than  the  thin  part  of 
the  Blood  was  exhaled. 


Now  therefore  luppofing  that  A  genera! 
the  JAeJifels  are  made  up  of  others, 
full  of  Fluids ,  and  that  there  is  ^^^?"ff' 

1  r  ’  T-k  •  r  %  ofrlti- 

the  lame  Proportion  of  the  rm- idswthe 
ids  to  the  folid  parts  in  each 
of  them ;  the  Quantity  of  Blood-^^^^- 
in  the  Body  may  be  thus  deter¬ 
mined.  Let  -  the  Annular  Space 

GAB  H, 
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GA  BH,  be  to* 

the  •'  whole  Circle  A  G 
BH,  as  ito^7j  then  in 
a  Body  compofed  of  fuch 
Vejfeh  filled  with  Fluids/ 
die  Fluids  will  be  to  the 
•Solids  (if  the  Annular 
Space  is  folid)  as  (S'— I  to  i.  But 
if  this  Annular  Spacers  likewife 
compofed  of  the  fame  fort  of  Vef~ 
felsy  then  in  the  whole  Body  the 
Fluids  will  be  to  the  Solids  as  az—  t 
to  I  :  and  again,  if  thefe  leffer 
fels  are  compofed  of  others  ftill  lels 
than  themfelves,  then  the  Fluids 
will  be  to  the  Solids  as  a^~i  to  i : 
and  if  there  Ihould  be  fou^  fiich  or¬ 
ders  of  Veff'elsy  the  Fluids  will  be  to 
the  Solids,  —  i  to  i ,  if  five, 
as  to  I :  if  fix,  —  i  to  i : 

lb  that  the  Proportion  of  the  Flu¬ 
ids  to  the  Solids  may  be  increaled 
m  mfimtum.  In  the  Arteries  a  is 
equal  to  z./,  in  the  Vetm  it  is  e- 

qual 
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qualto  i6.6^  and  according  to  the 
feveral  Series  of  Vejfek^  the  Blood 
will  be  to  the  Iblid  part  of  the  Bo¬ 
dy  in  thefe  Proportions. 


i-7'i 
6.x 
18.6 

yi.i 
141.4 
28^.4. 


>to  t 


i  ^.6^] 
274. 5 

4573 

7JP3^ 
1250492 

20758082  ^ 


>to  I 


.> 

-  ■/ 


If  the  Body  is  compoled  of  T^haotA 
felsy  whole  Coats  are  made  of  other 
yejfels,  and  thefe  again  of  others, 
as  has  been  faid ;  then  the  Bodies  growth 
of  the.  Ammacula  In  femme ^  or  the  ZZ^thM 
Prima  Stamina  Vita  maybe  increa- 

r  1  I  ii  11  mtheh.* 

led  to  any  bulk,  and  the  Coats  of  nimalcu^ 
the  F ^Jfels  fo  far  as  we  can  difcern 
grow  thicker  and  thicker,  without 
the  Addition  of  any  Subftance  to 
the  Fejfels^  only  by  increafing  the 
Quantity  of  Fluid,  with  which  they 
JL  B  '  are 


t 


fwelL  Yo  likewife  muft:  the  fmall 
ones,  of  which  their  Coats  are  con|- 
pofed,  down  to  the  very  laftj  and  , 
the  fweiling  of  the  feveral  ■  Orders 
of  P'ejfeh  muft  neceffarily  increafe  • 
the  Thicknefs  of  the  Coat  of  that 

which  they  compofe :  So  that  . 
by  increafmg  the  Number  of  the 
Orders  of  the the  Coats  o]f  i 
the  firft  Order  J'feJJ'els  may  be^  * 
increaled  to  any  Degree,  ^nd  yet, 
the  Diameter  of  the  Vejfels  voiic||^^  ; 
compofe  thefe  Coats  not  greatej^  ' 


than  a  given  Line.  ^  ,  4^ 

That  the  Coats  of  the  gre% 
f/effek  are  compoled  of  foialler 
feh,  is  Matter  of  Fad::  andwebnowr^ 
nothing  to  the  contrary,,  but  that|- 
thefe  fmall  F^ejfels  may  be  compo-  i 
'fed  of  others  hill  fmaller  thaia^  , 
themlelves.  We  know  not  how  f  ' 
many  Lamina  or  Folds  there  are  in 
any  Membrane  of  the  Body., .  ,That  ^ 

excellent 


V. 


excellent  Anatomift  Mr,  Cowpir  in¬ 
forms  us,  that  every  Membrane  is 
Veficular,  and  may  be  blown  into 
innumerable  Cells.  That  tranlpa- 
rent  Membrane  the  Cornea  of  the 
Eye  conMs  of  as  many  parallel 
ham  'mie,  as  the  niceft  Hand  of  the 
moft  expert  Anatomift  can  raile. 
That  delicate  thin  Membrane  which 
involves  the  Brainy  divides  its  lelf 
irito  two  Lamina.  And  it  is  very 
probable,  that '  the  H'ydatideSj  of 
which  leveral  are  found  within  one 
another,  are  nothing  but  the  Coats 
of  the  Lymphatick  Vejfehy  diften- 
ded  and  Separated  by  the  Lympha^ 
and  yet  it  is  hard  to  concbive  any 
thing  thinner  than  the  Coat  of  a 
E!^mphedu(ft,  which  is  not  vifible 
blit  v/hen  it  is  diftendcd  with  Lym-' 
If  we  know  not  the  Num¬ 
ber  of  Lamina  which  compofe  the 
Membranes,  how  can  we  reckon 
the  Number  of  Fibres,  of  which 

E  %'  the, 
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the  Lamina  confift  ?  Or  how  fhould 
we  difcover  the  Number  of  Fibres, 
of  which  each  Fibre  is  made  up? 
Leeuwenhoeck  tells  us,  that  the  Fi¬ 
bre  of  a  Mufcle  which  was  nine 
times  fmaller  than  a  hair  of  his 


Beard  was  made  up  of  a  hundred 
fmaller  Fibres,  and  yet  each  of thefe 
muft  have  had  Nerves,  Veins  and 
Arteries,  and  perhaps  each  of  them 
made  up  of  a  hundred  more:  For 
how  many  Series  of  L' any 
one  Veffel  is  made  up  of,  is  what 
no  Microicope  can  difcover }  be- 
caule  only  one  Order  can  lie  at  a 
time  in  the  F^^cus  of  the  Glafs,  and 
if  more  could,  their  feveral  Refra- 
ftioos  would  confound  the  Sight. 

As  it  is  certain  that  all  the  lar¬ 
ger  Leffeh  are  compoled  of  leifer 
ones,  and  highly  probable  that 
thefe  leifer  are  made  up  of  iuch  as 
are  ftill  leis,  and  that  there  may  be 
feveral  gradations  of  Vejfels  leis 

than 
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than  one  another  in  the  Fabrick 
of  every  larger  Fejfel  ■,  fo  there  are 
fome  inftances  which  feem  to  prove 
that  the  parts  of  the  Body  may  be 
increafed  almoft  to  any  bignefs  with¬ 
out  the  addition  of  any  folid  Sub- 
ftance,  only  by  the  fwelling  of  the 
feveral  orders  of  FeJJ'eh.  I  fhall, 
give  one  very  remarkable  and  evi¬ 
dent  inftance  of  this  kind,  and  that 
is  the  Uterus,  which  in  Geitation 
is  diftended  to  a  very  great  degree,- 
and  as  it  increafes  in  bulk,  fo  its 
Coats  grow  thicker  and  thicker 
and  yet  all  this  is  without  any  ad¬ 
dition  of  Subftance  to  that  of  the 
Womb,  its  Fejfels  being  only  fwel- 
led  by  the  Affluence  of  Blood;  for 
after  Delivery  thefe  Fe fe is  [nh fide 
again,  and  the  Womb  becomes  lefs 
again ;  tho’  not  fo  little  as  it  was 
at  firfi:,  becaufe  the  Fejfels  of  which 
it  is  compofed  are  more  dilated, 
and  the  Blood  ftill  maintains  a  freer 

E  3  CircH- 
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Circulation  than  at  firft.  Another 
inftance  of  this  kind  is  the  Breads, 
which  are  increafed  eonfiderably 
by  the  Flux  of  Milk,  and  which 
hnk  again  as  the  Milk  goes  away. 
We  might  likewife  obferve  that  in 
an  Jijates  as  the  Pentoneum  is  di- 
ftended,  fb  it  increafeth  in  thick^ 
nelsj  and  thole  who  are  conver- 
fant  in  Diffedfions,  know  that  all 
Membranes  which  are  preternatu- 
rally  diftended,  become  always  pro- 
portionably  thicker, 

Nutrition  If  ail  the  folid  part  of  the  Body 
tutWi-  was  contained  in  the  Animalcule  ^ 
fientm.  tJien  Accretion  and  Nutrition  are  no¬ 
thing  but  the  Repletion  and  Di^ 
ftention  of  the  Fejfels,  and  it, is 
eafic  to ,  conceive  how  Helmonfs 
T ree  grew  from  five  Pound  Weight 
in  five  Years  time,  to  one  hundred 
and  fixty  nine  Pound,  only  by  the 
addition  of  Water,  Nor  does  this 
at  all -contradidt  the  Ingenious 

Dr. 

yf  ■■  >  i 


0 


Dr.  Woodward’s  Experiments  con- 
.cerning  Vegetation,  but  his  Expe¬ 
riments  are  rather  a  Confirmation 
of  this  Dodrine.  For  the  fewer 
terreftrial  Particles  are  contained 
in  the  Water  by  which  any  Plant 
is  nouriflied,  the  quicker  the  W  a- 
ter  paflfes  off  thro’  the  Pores  or  Ex-. 
cretory-Duds  of  the  Plant,  and 
Gonfequently  the  lels  the  IdeJjeh  are 
diftendedj  but  if  the  Water  is  im-* 
pregnated  with  a  large  Quantity  of 
terreftrial  Matter  ,,  it  cannot  pals 
off  quickly,  but  being  retained  in 
the^'Plant,  t\it.Ideffeh  mull  be  di-/ 
ftended,  and  confequently  the  bulk 
of  the  Plant  increafed.  That  the 
fewer aterreftrial  Particles  the  Wa¬ 
ter  contains’  the  -quicker  it  paffes^ 
off,  is' evident  from  Experiments ; 
For  two  Plants  of  Mint  near  of  the 
lame  Weight,  let  at  the  fame  time, 
the  one  in  Rain-water  and  the  other 
in  Thames-^ (which  is  more 
W  E  4  copi- 
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oufly  ftored  with  terreftrial  Matter) 
this  did  thrive  toalmoft  double  the, 
bulk  of  that,  and  with  a  lels  Ex¬ 
pence  of  Watery  yet  the  Experi¬ 
ments  do  fufiiciently  evince,  that 
Plants  require  a  proper  Nourifti- 
ment,  as  well  as  Animals,  without 
which  they  can  never  kindly  thrive. 
For  Life  ,is  continued,  and  all  its 
Fundions  performed  by  the  ftrain- 
ing  off  of  leveral  forts  of  Juices  from 
the  common  Fluid,  which  in  Ani¬ 
mals  is  called  Blood;  But  if  this 
common  Fluid  cannot  afford  theft 
Juices,  or  is  not  fit  to  be  turned  in¬ 
to  them,  then  that  Body  whether 
vegetable  or  animal,  muff  turn  fick-‘ 
ly,  and  at  laft  die.  Some  forts  of 
Water  are  more  eahly  tranfmuted 
into  the  Juices  of  fome  Plants  than 
others,,  for  we  fte  fome  love  a  very 
dry  and  fome  a  very  wet  Soil,  and 
fome  will  grow  in  W ater  alone,  and 
therefore  it  was  that  Helmont\  Wil¬ 
low 
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low  Tree  grew  to  fuch  a  bulk. 

If  the  moft  proper  Food  can  on-  ^‘"’K*' 

1  •  n  11  r*  vocal  Cxt’-' 

ly  diltend  but  not  increafe  or  add  neraiion^^. 
to  the  Subftance  of  the  folid  part  of 
the  Body,  how  much  more  realbn- 
able  is  it  to  luppole  that  no  Matter, 
howfoever  dilpoled,  can  at  firfl: 
frame  thefe  folid  parts,  without  an 
Omnipotent  Power  immediately  a- 
<Jtuating  it. 

And  does  not  all  that  has  been%-P#- 
faid  demonftrate  not  only  the  Polli  ~  theRefur- 
bility  but  likewife  the  grpat  proba- f 
bility  of  that  Suppofition,  which 
the  Reverend  and  Learned  Mt. Clark 
ules  to  fhew  the  Poflibility  of  the  ' 
Relurrei^lion  of  the  fame  Body  ,• 
for  if  all  the  folid  parts  are  no 
more  than  the  Original  Stamina^ 
and  all  Nourilhment  only  a  Fluid  in 
a  perpetual  Flux,  then  no  part  of 
an  animal  Body  can  become  part 
of  another  animal  Body  j  but  the 
Body  is  always  the  fame,  from 

the 
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T^he 

U^eightof 

the  Fat 
andBones 
deduced 
from  the 
Quantity 
of  Blood. 


the  firft  Moment  of  Life  to  the/ 
laft.  ■  Joft 

V  But  whether  the  Coats  of  the 
Fejfeh  are  compofed  of  others,  ori  * 
not,  theExperiments  I  have  brought  a 
do  clearly  demonftrate  that  then 
Fluids  in  the  Body  are  to  the  Solids 
at  ieall  as  3.9  to  i,  and  therefore  r. 
in  a  Body  weighing  one  hundredxl 
lixty  Pound,  there  muft  needs  her; 
one  hundred  .twenty  feven  PoundH 
of  Blood.  From  which  Quantity^'b 
that  I  may  put  the  matter  out/ofo 
all  manner  of  Difpute,  I  (hall  dewi 
dudt  the  Weight  both  of  the  Fatil 
and  Bones,  tho’  I  think  that  fome 


Arguments  might  be  alledged  to.d 
> —  prove  that  even  the  Fat  circulates/vT 
and  I  have  already  ihewn  that  there'^^ 
is  a  Fluid  in  the  Bones. 

In  a  Body  weighing  one  hundred 
fixty  Pound,  "1  fhall  luppofe  that 
the  Fat  is  an  Inch^deep  all  round 
the  Body,  and  in  fuch  a  mean 
'  b  \  Weight, 


Weight,  I  believe  this  will  be  fuf- 
ficient  to  anfwer  for  all  the  Fat  eve-,, 
ry  where  elfe.  Dr.  Wamewright 
reckons  the  Surface  of  the  Body 
mealures  fifteen  Iquare-Feet,  and 
therefore  the  Fat  muft  be  one  hun¬ 
dred  eighty  cubick  Inches.  Now 
a  cubick  Inch  of  Fat  weighs  about! 
half  an  Ounce  or  fomething  more,  / 
and  therefore  the  whole  Fat  of  the'^ 
Body  of  a  Man  weighing  one -hun¬ 
dred  fixty  Pound  is  ninety  Ounces, 
or  five  Pound  ten  Ounces  j  but  I  fhall 
i  luppole  it  to  be  feven,  and  that  the 
I  Bones  weigh  twenty  Pound,  and 
I  there  remains  one  hundred  Pound'  I 
I  for  the  Quantity  of  Blood  in  a 
I  Man  weighing  one  hundred  fixty 
!  Pound.  ■ 


i 
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Of  the  Velocity 


E  S  SAY  II. 


Of  the  Velocity  of  the  Blood. 

LL  who  have  wrote  of 

theVelocity  oftheBlood 

fince  the  Difcovery  of 
its  Circulation  by  the 

immo«dDr./^rwy,  have  conten¬ 
ted  themfelves  only  to  calculate  the 
Quantity,  which  paffes  through  the 
the  Heart  in  fome  determined  time : 
But  none  has  as  yet  given  us  the 
abfolute  Velocity  with  which  it  is 

thrown  out  of  the  Heart,  luns 

through 


of  the  Blood. 

through  the  Aortay  or  any  of  its 
Branches.  Many  h ave indeed  fpoke 
of  the  rapid  Motion  of  the  Blood, 
and  that  it  mull  be  much  greater 
near  the  Heart,  than  in  the  Extre¬ 
mities;  but  how  much  greater  it  is 
in  that  than  in  thefe,  or  whether 
it  moves  through  the  Aorta ,  at 
the  rate  of  y,  lo,  loo,  or  looo. 
Feet  in  a  Minute,  is  what  has  never 
as  yet  been  determined;  tho’  next 
to  the  Circulation  of  the  Blood  its 
felf,  it  feems  to  be  a  thing  of  the 
greateft  Moment  for  explaining  of 
the  animal  Oeconomy.  After  the 
Motion  of  the  Blood  was  once  de¬ 
termined,  methinks  it  was  but  na¬ 
tural  to  have  enquired  in  the  next 
place  with  what  Degree  of  Veloci¬ 
ty  it  mov’d. 

The  Velocity  of  the  Blood  in  the 
Aorta^  may  be  thus  determined. 

The  V elocity  with  which  a  Flu¬ 
id  flows  out  of  any  Orifice  uniform¬ 
ly 


6^5 


ly  and  always  running  in  the  famie  j 
Quantity,  is  equal  to  the  Velocity  j 
of  a  Body  whifch  delcribes  a  Spaed  ^ 
of  the  lame  length  with  that  of  A 
Cylinder,  whole  Bale  is  equal  to  the  ' 
Orifice,  and  whole  Magnitude  is  i 
equal  to  the  Quantity  of  the  Fluid  j 
that  runs  out  in  the  fame  time,  as  i 
’tis  evidently  Ihewn  in  the  LeBtmer 
Phyftca  Ja.  Ked,  pcig.  114.  Now 
luppole  the  Heart  contracts  eighty  ? 
times  in  a"  Minute,  and  that  each  I 
Contradion  throws  into  | 

one  Ounce  of  Blood.  An  Otih?:#^  | 
of  Blood  is  equal  in  bulk  to  j 

inch,  and  conlequently  80  Oujic^  ^ 
are  132.71  inches.  The  Diame-^^ 
ter  of  the  Aorta  in  a  middle  fiit^^  i 
Man,  I  have  found  to  be  0.^  3  parls^  |j 
of  an  inch,  and  therefore  itS  iOri^^  1 
fice  is  o.-4i87,  by  which  difidd^^  1 
132.72,  the  Quotient  3 1 6  inclids*-^  ; 
or  x6  feet  gives  the  length  'of  the“ 
Cylinder,  or  the.  Space  through 
-  ^  which 


ef  the  Bloodl  ^ 

Wjhjch  the  Blood  will  go  in  a  Mi¬ 
nute,  Ihppofing  it  were  conftantly 
going  out  of  the  Heart  with  the  fame 
ydocity:  But  becaufe  of  the 
flole  of  the-Heart,  which  is  at  lead: 
two  thirds  of  the  time  of  a  Pulla-^ 
tion,  there  goes  out  8o  Ounces  in 
a  third  of  a  Minute,  and  confequent- 
ly  the  Velocity  of  the  Blood  is  at 
lead:  thrice  as  great,  orfuchaswill 
iriake.it^to  move  at  the  rate  of  78^ 
f^t  in  a  Minute  j  I  have  luppofed 
tliat  the  Quantity  of  Blood  that  the 
He^rt  throws  out  every  Syfioleis  on¬ 
ly,  one  Ounce  j  becaufe  that  (being 
allowed  of  by  all)  gives  the  leaft 
Velocity,  and  we  are  lure  it  is  at 
ie^li:  fo  much  •  bnt  if  every  Syfiole 
t|irows  out  two  Ounces,  „as  many 
do^  luppole,  then  the  Velocity  is 
double  to  what  -it  has  been  here 
determined,  or  the  Blood  moves 

<L  -  ^ 

at  the  rate  of  ij6  feet  in  a  Mi- 
I  nute. 


If 


1 


Of  the  Velocity 

If  the  Sum  of  the  Se<5tions  of  the 
Branches  of  the  Arteries  were  al¬ 
ways  equal  to  the  Section  of  their 
Trunks,  and  if  tl^e  Circuits  in  which 
the  Blood  moves  were  every  where 
equal,  the  Velocity  of  the  Blood 
would  be  every  where  the  fame  it 
has  been  determined  to  be  in  the 
Aorta.  But  we  find  that  the  Sum 
of  the  Sections  of  the  Branches  do 
every  where  exceed  the  Sed:ion  of 
their  Trunks,  and  therefore  the 
Velocity  of  the  Blood  muft  de- 
creafe  upon'  this  account,  as  the 
Number  of  Branches  increale.  Now 
let  us  fuppofe  that  the  Sum  of  the 
Seftions  of  the  Branches,  bears  e- 
very  where  the  fame  Proportion  to 
their  Trunks,  and  fuppofe  A  the 
Trunk  of  an  Artery,  and  that  at  B 
it  divides  into  two  Branches,  and 
the  Branch  Blikewile  into  two  atC, 
and  that  again  into  two  at  D,  and 
fb  on:  call  A  the  Sedion  of  the 
^  Artery, 


of  the  Blood, 


^rteiry,  the  Sum  of  the  Seftioris  of 
Branches  atB  call B, arid  thole  at  C  let 
them  be  named  C,  and  thole  at  D  E, 
and  F,  call  alfo  D,  E  and  F  refpedive- 
ly.  Let  the  Section  of  the  Canal  or 
Branch  B  C,  be  to  the  Section  of  the 
two  Branches  at  G,  as  A  is  to  B. 
Likewife  the  Sedion  of  the  Canal 
C  D  to  the  Sedion  of  the  two 
Branches  at  D,  as  A  to  B,  ^c. 
Then  the  Velocity  at  A,  will  be  to 
the  V elocity  at  B,  as  B  is  to  A,  and 
the  Velocity  at  B,  will  be  to  the 
Velocity  at  C  as  B  is  to  A,  and  the 
Velocity  at  C,  Will  be  to  the  Ve¬ 
locity  at  D,  as  B  is  to  A,  & c.  Let 
A  reprefenc  the  Velocity  at  A,  then 

F  ^”will 


A 


will  reprefent  the  V elScity  at 

-  t"  ;  ■  ■^■TiAR  Sift 

and  §]  will  be,^  the^^V^eiocity 
the  Velocity  at  D  will  be  ^pthat  ata 
E  will  be  g-I,  that  at  F  will  be  An  ddf 

the  Artery  be  divided  into  a  huridrM 
Inch  Branches  before  it  come^tb  the 
fmalleft,  the  Velocity  at  the  lalt  of 

them  will  be  if  into  a 


4 


fand  the  Velocity  at  the  lalt  obthefe 
will  be  x4^=?  tORthe  thoia- 


landth  part  of  f  multiplied  byAV^hc 
Velocity  therefore  at  A^  is 
Velocity  after  a  thouland  branch- 

ings,  as  A  is  to  A  x  that  is  as 

1  to  ^oj  ot  as  I  is  to  the  thoufandth 

Power  off  ‘ 

Thus  if  the  Ratio  of  A  to  B  was 


known,,  the  Velocity  of  the  Blood  ‘ 
at  the  foveral  branchings  of  the  Ar¬ 
teries  might  eafily  be  determined ; 

■  but  this  is  only  td  be  found  by  mea- 
furing  of  the^Arteries ;  and  by  the 
Mealiires  I  have  nicely  taken  from 

the 


the  Artery  of  the  Thigh  ihjeded 
t^^ith  Wax  by  "Mx.'Cowpery  I  find 


the  follbwirig  Proportions. 


Trunks 

Branches 

Branches 

Branches 

$o6z^ 

44511 

.  35344 

3f344 

15119 

24649 

2.4649 

22500 

11136 

504^ 

2.2500 

10404 

21316 

11316 

18496 

8836 

18496 

11449 

7056 

2500 

11449 

8464’ 

5776 

44J11 

9025 

38809 

3x761 

3364 

11 1 6 

31684 

31684 

5776- 

29584 

29584 

26896 

26896 

7396, 

27889 

7396 

7056 

3600 

"7056 

3844 

4624 

38809 

3600 

29929 

T '  .j: 

29929 

■7744 

7744 

29241 

.  X9Z41 

•4.  • 

2809 

1764 

27x25 

V 

e  •- 

11316 

13689 

11311 

95691' 

51 84 

4096 

4096 

'"•■'I,  i** 

4096 

•  3600 

3  600 

3600 

3969 

4225 

> 

4225 

3015 

3 136  ‘ 

"“507067 

109956 

31454# 

F  %  By 


Of  tl9e  Velocity 

By  thefe  Numbers  it  appear^,  . 
.  that  tho’  the  is  nut  ^^eve^y 

where  exactly  the  fame,  yet  the  dif¬ 
ference  is  generally  inconfiderabife^ 
and  we  may  without  any  notable 
Error  take  the  Ratio  of  the  T runks 
to  the  Branches '  to  be  as  the  Sum 
of  thefe  Trunks  to  the  Sum  of  their 
Branches,  which  us  as  jood77  to’ 
6zoi93,  or  ak'hoood  to  12387, 
and  thenf-  isCk8o729,  whole  Lo¬ 
garithm  is  9;9670296.  TThisCo- 
*'  garithm  multiplied  by  3  0,  gives  the 
Logarithm  of  the  30th  Power  of 
0.80729,  which  is  7.£‘io888oj  to 
which  the  Number  anlwering  in. 
theTables  is  o.ooidzyiz;  that  is, 
the  "Velocity  at  A  in  any  Artery  is  to 
the  "Velocity  at  its  30th  branching 
as  I  to  0.00161^ it,  oras  loooo- 
0000  to  162^12,  or  as  61  j  to  r. 
The  Logarithm  of  0.80729  mul¬ 
tiplied  by  40  gives  for  the  Loga¬ 
rithm  of  the  Velocity  at  the  40th 

branching 


73 


Blood. 

branding  6.  z  in  8  40,  -  to  which 
Vthe  Number  anfvvering  in  the  Ta¬ 
bbies  is  0.0001940^6.  Hence  the 
Velocity  of  the  Blood  in  the  Aorta 
is  to  the  Velocity  at  the  40th  dh 
yilion  as  i  to  0.0001910^6,  or  as 
loop  000  000  to  ^191066,  or  as 
yi j  j  to  I.  But  if  we  fuppoie  yo 
feries  of  divihons  between  the  Aor¬ 
ta  and  fonie  of  the  fmalleft  Capil- 
llrys  or  evanefcent  Arteries,  the 

logarithm  9.9070196  multiplied 
,,by  yp  gives  y. 3  y  14800,  whoieNum- 
luber  vis  >P.P 000 1 1463,  and  confe- 
-  quently  the  Velocity  of  the  Blood 
at  the  Heart  will  be  to  theVelocity 
in  the  laft  evanefcent  Artery,  as  i  , 

100.0000x2463,  orasiooooooooo 

to  2x463,  or  as  44yo7  to  i. 

Thus  having  Ihewn  how  theV e- 
locity  of  the  Blood  may  be  deter¬ 
mined  at  each  branching  of  the  Ar¬ 
tery,  our  next  Enquiry  muft  be  to 

find  out  how  many  times  an  Artery 

•  F  3 


Of  the  Velocity 

may  divide  before  it  becomes  the 
fmalleft  Capillary,  which  may  be 
thus  done. 


Suppofe  the  Ratio  of  the  Trunk 
to  the  Branches  to  be  as  r  :  r,  and 


call  the  Trunk  c,  then  r  :  s  :  :  c: 
f-  which  is  therefore  the  Sum  of  the 
two  firft  Branches,  and  each  Branch 


js 


r :  s 


s^c 


. ,,,:^l.  Thisisthe 

Sum  of  the  fecpnd  branching,  of 


which  i  is  the  Branch=;~  j  and  juft 

fo  the  third  Branch  will  be  =  = 

to  the  Cube  of-',  multiplied  bye. 

Now  if  we  call  the  Number  of 
branchings  ar,  and  the  laft 

Branch  will  he  d^c.  Letusfuppoft 
the  fmalleft  Artery  has  its  Diame- 
tcr  part  of  a  Hairs  Breadth, 
and  that  the  Diameter  of  a  Hair  is 
part  of  an  Inch,  the  Se- 
!^ion  of  this  Artery  will  be  o.ooo 
pop  po  zy,  which  I  ftiall  call=:e. 
Then  we  have  this  Equation 
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‘  Lbgaritlims  is 
X  X  12og.  —  1  od X'  I  oo~e  + 
196  —  Log.  c  (for  the  Log,  of  the 

a;  power  or  a,  is  a;  x  Log-,  a—x — i 
X  Log.  of  Unity  ,  or  10  6  .]  “  Hence 

_ _ Log  Lo^-g  -  --  .  ^  /  i  ^  i- 

^  .  Log.  ^—10°  *  ,  '>1-..  ■-  ‘7-  ;  ;  y-/ 

iSI  bw  the  Ratio  between  theTrunk 
and  the  Branches  being  as  i"ooo  o 
to  12387  :  :  r :  L'the  Logarithm  off 
divided  by^^i  r  isf^.  79193(51  Lo¬ 
garithm  of  (S^.^rThe  Logarithm  of 
e  is  — 8  .(5o2o(5oo,  ,and  fuppohng  c. 
equal  to  the  Diameter  of  tb^  Aorta 
equal  to  6.  f  3^9  decimals  of  an  liuph, 
its  Log.  is —o*.  273  3  543,  and  the 
Logarithm  of  ^  'minus  theLogarithm 
pf  c  is —8,3287057,-  this  divided 
by  the  Log.  ^—100,  which  is 
,—  0.2080639,  gives  in  the  Quo- 
.tient  40,  for  the  Number  of  divi- 
fions  between  the  greateft  and  the 
fmalieft  Artery  j  and  confequently 
the  greateft  V elocity  of  the  Blood 
e  to  the  lead,  in  the  Propor- 

F  4  tion 


iL 


tion  of  5233  to  I,  or  the^IdiJd 
will  move  5233  times  flower  in  fome 
of  the  Capillary  Arteries  than'  in 
^  Aorta.  Thus  whilfl:  the  Blood 
in  the  remoteft  divifipn  of  the  Ar- 
-teries  moves  one  Foot,  that  in  the 
Aorta  moves  j  2, 3  3  j  now  the  Blood 
in  the  Aorta  moving  at  the  rate  of 
73  Feet  in  a*  Minute  would  iun 
5233  Feet  in  one  Hour  and  leven 
-Minutes,-  and^therefore  where  the 

Blood  moves^he  floweft  >in  the  Ar- 

\ 

teries,  its  Motion  is  at°the  rate"  of 
a  Foot  in  one  Hour  und  feven  Mi- 

•»  -  v.-,  '  '  . 

"nutes, 

\  i  ■ 

As  between  the  greateft  and  the 
leaft  Velocity  we  are  to  conceive 
all  the  intermediate  Degrees,-  lb 
weTre  npt  to.  imagine  that  in  eve¬ 
ry  evanefcent  Artery  there  is  the 
leaft  Velocity^  but  only  in  fuch  as 
have  ut  leaft  40  divifions  between 
them  and  the  great  Artery  j  and 
ttheVelocity  of  the  Blood  in  the  e- 

yanefcent 
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,SFanefc€Ht  Arteries  is  everywhere 
proportionable  to  the  number  of 
divifions  between  them  and  the  great 
Artery  j  and  therefore  in  all  the 
fmall  Arteries  which  come  immie- 
diately  from  the  Aorfa,  and  which 
'  after  a  few  divihons  tranfmit  their 
Fluid  to  the  V eins,  the  V elocity  ’ 
of  the  Blood  is  but  a,  little  dimi- 
nilhed,  ^ 

From  all  this  it  appears  that 
when  the  whole  Mals  of  Blood  is 
to  be  altered,  that-the  Courle  of 
Phyfick  ought  to  be  continued  for 
a  long  Space  of  time,  being  the 
I  Blood  moves  flower  and  flower  the 
I  farther  it  moves  from  a  great  Af- 
I  tery,  and  confequently  it  mull  be 
a  great  time  before  the  whole  Mals 
of  Blood  can  be  mixt  with  the  alte¬ 
rative  Medicine.  And  being  the 
Circulation  pf  the  Blood  ,  through 
(jlands  which  receive  Arteries  ira- 
rnediately  from  a  great  Velfel,  is 


very  quick,  they  may  carry  off  a 
great  Proportion  of  the  Methcineiip 
a  very  little  time,  and  therefore  il| 
is  not  the  taking  of  great  Quanti-?!' 
tiesi  but  a  cQpftant  taking  that  oanl 
alter  the  Mai  of  Blood  j  andfroih 
hence  it  follows  thaf  when  the  Blood 
is  to  ije  altered  by  mineral  Water|, 
which  are  apt  to  pals  through  A 
Glands  of  the  Kidneys,  that  they- 
ought  not  to  bo  drunk  in  larA^ 
Quantitib :  For  if  they  pafs 
they  have  not  the  defigned*EiFed,- 
and  if  they  do  not,  being  Ahk 


in  a  little  time,  they  mix  but  ’ 
a  (mall  Quantity  of  Blood 


ESSAY 


Of  the  Force  of  the  Heart 
in  driving  the  Blood 
through  the  whole  Body, 

is  not  any  Problem  . 
in  the  animal  Oecono- ? 
my‘,  which  appears  to  be  ^ 
of  greater  difficulty  than 
that  about  the  force  xjf  the  Heart. 
And  the  Labour -and  Pains  Borelli 
has  taken  in  1 1  Profehtions  to  de- 
termine  it,  do  only  derQpnitrate  that 
the  method  he  ufed^was  extremely 

intricate. 


'intricate,  and  his  determination  of 
its  being  equal  to  more  than  131- 
poo  Kb.  weight  is  paft  all  credibili¬ 
ty.  So  much  Geometry  employed 
to  fo  little  purpoie,  by  lb  great. a 
Man,  has  undoubtedly  deterred  o- 
thers  frOm^  attempting  it.  But  I 
hope  to  make  it  appear  that  a  very 
little  Geometry^  rightly  made  ufeo^ 
will  eafily  determine  this  feemingly 
very  intricate  Problem.  i 

If  we  have  the  V elocity  whaie- 
with  a  Fluid  flows  out  at  any  Ori¬ 
fice  without  any  refiftance  from  an 
'  anterior  Fluid,  it  is  eafy  to  deter¬ 
mine  the  force  which  produces  that 
Motion.  For  let  the  J^ine  A  B  be  , 
the  Height  from  which  if  a  Bo¬ 
dy  fall,  it  will  acquire  a  V elocity 
equal  to  the  Velocity  wherewith 
the  Fluid  flows  out  from  the  Orh 
lice  j  then  is  the  force  which  pi'Oi 
duces  this  Motion  of  the  Fluid  e^ 
qual  to  the  Weight  of  a  Cylinder  of 
’  '  the 


the  fame  Fluid,  whofe  Bafe  is  equal 
•  m  the  Orifice,  and  whole  Height 
is  equal  ton  B,  ibyithe  fd.  CoroJ- 
bofu3^  Prop.  oF-theLid.  Book|of 
^Newton's  Principia.  ,  ‘i.s  "os 
"O  Now  the  Blood fcflowing  out  jOf 
’'the  Heart,  is  <mueh  refilled  in  fits 
Motion  by  the  anterior  Blood  in 
the  Arteries  and  Veins,  and  there¬ 
fore  cannot  flow  with  all  the  Velo- 
•  city  the  force  of  the  Heart  would 
'  give  it,  'Were  there  no  fiich  refi¬ 
nance,  fome  part  of  that  force  be- 
1-^  ing  Ipent  in  overcoming  the  refi¬ 
nance  which  arifes  from  the  refl  of 
the  Mafs  of  Blood.  If  therefore  we 
could  know  how  much  the  V eloci- 
t  ty  of  the  Blood  is  diminilhed  by  this 
|!  refinance,  or  what  Proportion  the 
V  elocity  of  Blood  r  efifled,  has  to  the 
>  Blood  that  is  driven  out,  and  not  refi¬ 
ned  j  having  already  determined  the 
Ve  locity  of  the  Blood  as  it  is  refilled,  / 
we  might  eafily  from  thence  colleil 

the 


4 


the  Velocity 
would  flow  weft;  it  not  refifted 
from  thence  the  abfolute  Forcfe^o^ 
the  Heart,  To  find  out  this;  I 
rhade  the  following  Experiment  f 
for  to  proceed  entirely  upon  Spe¬ 
culation  in  fblving  of  any  Phano- 
ofiSf ature,  iscerfainly  wronM 
but  an  Obfervation  or  Experim&nt 
carefully  made  and  duly  appliedy 
eafes  us  of  a  great  deal  of  trouble 
and  leads  us  with  greater  Certainty 
to  the  Solution  we  want  to  know.  * 

Ar- 


> 


tefy  and  Vein  in  the  Thigh  of  a  : 
Dog  near  to  his  Body,  and  having  "  ' 
paired  convenient  Ligatures  under  ^ 
them,  I  opened  the  Vein  the  whole 
Diameter  oftheVeflel,  and  recei^ 
ved  into  a  Cup  all  the  Blood  which 
run  from  it  for  the  Space  of  ten  le- 
conds  of  a  Minute  ^  after  that,  I* 
did  the  fame  by  the  Artery  for  the 
fame  Ipace  of  time,  and  had  both 

the 
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the  Quantities  of  Blood  carefully 
weighed.  There  is  no  Experiment 
how  ealy  Ibever,  but  what  is  attend¬ 
ed  with  Circumftances,  of  which 
one  is  not  always  aware,  elpecially 
at  the  firft  tryal,  and  which  may, 
very  much  alter  the  luccels  of  the 
Experiment,  and  therefore  I  had  this 
Experiment  repeated  leveral  times, 
and  did  find  by  them,  that  the 
Quantity  of  Blood  which  run  from 
the  Artery  was  to  the  Quantity 
which  run  from  the  Vein,  in  the 
fame  Space  of  time,  nearly  as  74  to  5. 
i  Now  the  Velocity  of  the  Blood 
I  in  the  Iliack  Artery  fb  near  to  the 
I  Aorta,  is  nearly  the  fame  with  that 
i  in  the  Aorta,  and  confequently  the 
Velocity  with  which  it  flows  out 
I  of  the  Ihack  Artery  cut  afiinder,  is 
i  the  fame  with  which  it  would  flow 
I  out  of  the  Heart  unrefifted,  or  the 
S  Blood  runs  through  a  Wound  in  the 
llmck  Artery  with  all  the  Velocity 
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it  receives  from  the  Heart.  Now 
all  the  Blood  which  runs  along  the 
Back  Artery,  returns  again  by  the 
Back  Vein  j  and  confecjuently  the 
Quantities  of  Blood  which  pafs 
through  both  in  the  lame  fpace  of 
time  are  equal.  The  Quantity  of 
Blood  therefore  which  run  out  of 
the  Back  V ein  cut  aiunder,  is  the 
fame  which  run  through  the  Back 
Artery  before  it  was  cut,  in  the  fame 
fpace  of  time.  Having  therefore 
the  Quantity  which  runs  through 
the  Back  Artery,  when  it  is  cut, 
and  when  it  is  not  cut,  we  have 
their  Velocities ;  for  the  Velocity 
of  any  Fluid  running  through  the 
fame  Canal  in  equal  fpaces  of  time, 
is  diredly  as  the  Quantities :  But 
the  Velocity  of  the  Blood  when 
the  Artery  is  cut,  is  equal  to  that 
it  receives  by  the  full  force  of  the 
Fleartj  and  the  Velocity,  when  it 

is  not  cut,  is  that  Velocity  with 

which 
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•  which  the  Blood  moves  through 
the  Aorta  relifted  by  the  anterior 
Blood,  and  therefore  thele  two  V e- 
iocities  are  to  one  another  as 

to  3. 

Now  if  the  Heart  throws  out  2 
Ounces  of  Blood  every  Syftole  (as 
is  moft  probable)  then  the  Blopd 
moves  through  the  Aorta  at  the  rate 
of  1 5  d  Feet  in  a  Minute,  as  has 
been  already  computed  j  and  there¬ 
fore  the  abfolute  Velocity  where¬ 
with  the  Blood  would  be  forced  in¬ 
to  the  Aorta,  did  it  find  no  refi- 
ftance,  is  fuch  as  would  rhake  it  to 

i 

I  move  390  Feet  in  aMinute,  which 
j.  is  near  6^  Feet  in  a  2d  of  time. 

We  mull:  next  enquire,  what  is  the 
i  Height,  from  which  if  a  Body 
I  falls,  it  will  acquire  this  given 
I  V elocity  j  for  this  Height  doubled 
gives  the  length  of  the  Cylinder, 
whole  Bafe  is  equal  to  the  Orifice 
1  of  the  Aorta,  and  whole  Weight 

G  is 
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is  equal'  to  the  ablblute  Force  of  ' 
the  Heart. 

It  is  known  by  Experiment  that 
the  Force  of  Gravity,  will  make  a 
Body  move  30  Feet  in  a  fecond, 
which  is  the  Velocity  it  acquires  in 
falling  through  1 5  Feet  ,•  and  there¬ 
fore  this  Velocity  is  to  the  Veloci¬ 
ty  of  the  Blood  flowing  without  re- 
fiftance  into  the as  30100.5. 
But  by  the  Doctrine  of  Galileo^  the 
Heights  from  which  Bodies  acquire 
given  Velocities,  are  as  the  Squares 
of  the  Velocities,  that  is  as' 900  to 
42.25  j  therefore  as  900  to  42.25 
fo  is  15  to  0.74.  This  Height 
doubled  gives  the  1.48  or  in  Inches 
17.76,  which  is  the  Height  of  a 
Cylinder  of  Blood,  whofe  Bale  is 
'  equal  to  the  which  we  have 

fuppofed  to  be  equal  to  0.4187; 
and  therefore  the  folid  Content  is 
7.4361 1 2,  the  Weight  of  which  is 
equal  to  the  abfolute  Force  of  the 

Fleart. 
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Heart.  This  Weight  is  fiveOunces, 
and  therefore  the  Force  of  the  Heart 
is  equal  to  the  Weight  of  five 
Ounces. 

Thus  we  fee  how  vaftly  fliort  this 
Force  falls  of  that  determined  by 

BorelU.  The  method  andrealbn- 

/ 

ings  we  haveuled  are  certainly  juft; 
all  that  can  be  objected  is,  that  per¬ 
haps  our  Experiments  upon  which 
the  demonftration  is  founded  were 
not  fo  nice  as  they  ought  to  have 
been,  tho’  they  were  repeated  ftveral 
times.  But  let  us  fiippole  the  Ve¬ 
locities  of  the  Blood  refifted  and 
not  refifted  in  the  Aorta,  are  not 
to  one  another  as  3  to  7v;  but  as- 
3  to  15,  and  undoubtedly  the  Er¬ 
ror  of  the  Experiment  cannot  pof- 
fibly  be  fo  great  as  to  make  fb  great 
a  difference : ,  Then  if  we  calculate 
upon  this  Ratio,  we  fhall  find  that 

the  Force  of  the  Heart  is  little  a- 

* 

bove  \6  Ounces. 

G  z  But 
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But  the  Force  of  the  Heart  may 
be  found  a  ftill  more  eafy  and  fim- 
ple  way,  thus.  It  is  demonftrated 
by  the  Writers  of  Mechanicks,  that 
if  a  Body  whether  fluid,  or  folid, 
be  projeded  from  any  Height,  ac¬ 
cording  to  a  horizontal  Diredion, 
it  will  defcribe  by  its  Motion  a  Pa- 
raholavfhoCtLatusReBumy  is  equal 
.  to  four  times  the  Height,  from 
which  a  Body  muft  fall  to  acquire 
the  V elocity  wherewith  it  is  at  firft 
projeded. 

Having  therefore  opened  the  /- 
I'mck  Artery  of  a  Dog,  laid  in  the 

horizontal  Dire- 
dion  AE,  and  z  § 
inches  high  from 
the  Ground. «  I 
found  gthat  the 
Blood  moving  in 
the  Parabola  hVCy  touched  the 
Ground  at  C,  which  was  about  3 
Feet  diftant  from  the  perpendicu¬ 
lar 
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lar  A  B  let  fall  from  the  Heart 
Now  if  A  D  be  taken  equal  to  7  of 
the  Latm  ReBum  of  the  Parabola, 
it  will  be  the  Height  from  which 
the  Blood  muft  fall  to  acquire  its 
Velocity  at  A.  And  becaufe  from 
the  Nature  of  a  Parabola,  the  R.e- 
d:angle  under  the  Latus  ReBum, 
and  the  Altitude  A  B  is  equal  to  the 
Square  of  B  C  j  that  .is  4  A  D  x 
AB— Bey,  orADx  AB=4Bey: 

therefore  AB:  4.BC: :  4BC:  AD. 
that  is  28:  18::  1 8:-  ii.f.  ii4 
inches  is  therefore  the  Height  the 
Blood  muft  fall  from  to  acquire  the 
Velocity  wherewith  it  is  projected  ‘ 
by  the  Heart.  But  this  Height 
doubled  gives  the  length  of  a  Cy¬ 
linder,  whofe  Bafe  is  equal  to  the 
Orifice  of  the  Aorta ,  and  whole 
Weight  is  equal  to  the  abfolute 
Force  of  the  Heart;  The  length 
of  the  Cylinder  is  therefore  2  3  Inch¬ 
es.  The  Orifice  of  the  Aorta  of 

G  3  this 


this  Dog,  I  found  to  be  .of  6  and 
therefore  the  lolid  Content  of  this 
Cylinder  is  2.108,  which  is  equal 
to  one  Ounce  and  the  third  part  of 
an  Ounce,  equal  to  ’  the  Force  of 
this  Dog’s  Heart.  Now  the  Heart 
of  this  Dog  weighed  two  Ounces, 
and  if  we  fuppofe  the  Strength  of 
two  Hearts  to  be  to  one  another  as 
their  Weights,  (which  we  reafona- 
bly  may,  theStrudlure  and  Fabrick 
in  both  being  alike)  and  that  the 
Weight  of  an  ordinary  humane 
Heart  is  12  Ounces,  then  the  Force 
of  luch  a  Heart,  will  be  equal  to 
almoft  8  Ounces  Weight.  So  that 
though  this  is  fomething  more  than 
•W'hat  was  determined  before ;  yet 
it  is  yeryfincorifiderable^  and  qf  no 
moment  in  rel|5ect  of  what  the 
Force  of  the  Heart  was  commonly 


to 


After  this 


\  OoOfi 

Force  of 
dder  may ;  certain- 
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ly  be  determined:  For  luppofe  the  • 
Bladder  3Feetfrom  theGround,  and 
that  it  throws  out  the  Urine  in  a 
horizontal  DiresStion  6 Feet:  Then 
the  Height  from  which  it  muft  fail 
to  acquire  the  Velocity  by  which  it 
is  thrown  out  from  the  Bladder, 
v/ill  be  3  Feet,  and  this  Height  . 
doubled  is  the  Length  of  a  Cylin¬ 
der,  whofe  Bafe  is  equal  to  a  traaf- 
verfe  Section  of  the  Urethra,  (the 
Diameter  of  which  Sedion  i  take 
to  be  about  parts  of  an  Inch) 
and  whole.  Weight  is  the  Force  of 
the  Bladder.  Now  the  Weight  of 
luch  a  Cylinder  will  be  found  to  be 
near  3  Ounces,  which  is  therefore 
the  Force  of  the  Bladder  in  throw¬ 
ing  the  Urine  6  Feet  forwards. 

BorelU  required  a  Force  in  the 
Heart'  equal  to  the  preffure  of 
1 80000  weight,  to  move  20  Ith. 
weight  of  Blood,  whereas  from 
"what  has  been  deraonftrated,  a- 
..  .  G  4  hove 

\ 
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bove  lOQ  lih,  weight  of  Blood  may 
be  moved  by  a  Force  in  the  Heart 
which  does  not  exceed  the  prel&re 
of  one  Pound  at  moft.  This  may 
to  fome  feem  very  ftrange  at  firft 
fight  j  but  if  we  confider  the  Cafe 
attentively,  this  Force  in  .the  Heart 
will  be  found  fufficient  for  all  that 
is  required  of  it.  It  is  not  indeed 
requifite  that  the  Force  of  the 
Heart  Ihould  be  able  to  move  loo 
lib.  of  Blood  at  reft  ■,  but  this  Blood 
beinff  once  moved,  the  Force  of 
the  Heart  muft  be  fiich  as  will 
prelerve  the  Motion  at  firft  com¬ 
municated  to  the  Blood :  How  the 
Bloc^  came  firft  by  its  Motion,  is 
not  my  prefent  Enquiry,  that  I 
leave  to  be  determined  by  the  oc¬ 
cult  Philofophers :  However  this 
is  certain,  that  if  the  reliftance  of 
thh  Blood  bore  always  the  fame 
Proportion  to  the  Force  of  the 
'  Heatt  that  it  does  now,  that  the 
t'  Blood 
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Blood  never  could  at  firft  be  put  in 
Motion  by  the  Heart.  Now  did 
the  Blood  coiiftantly  move  for¬ 
wards,  with  the  Motion  at  firft 
communicated  to  it,  and  did  the 
Coats  of  the  Veflels  make  no  re- 
fiftance,  the  pofterior  Blood  would 
not  be  retarded  by  the  anterior, 
and  the  Motion  of  the  Blood  would 
equal  the  intire  Force  of  the  Mo¬ 
ver.  But  becaufe  of  the  refiftance 
made  by  the  Coats  of  the  Blood- 
Veftels,  and  the  Force  which  is 
{pent  in  diftending  of  them,  the 
Blood  is  cottftantly  retarded  in  its 
Motion  as  it  circulates,  and  would 
in  a  fhort  time  ftop,  were  not  the 
Motion  loft  made  up  by  a  frefh 
impulfe  fi  om  the  Heart  j  and  there¬ 
fore  the  Force  of  the  Heart  muft  be 
equal  to  the  refiftances  the  Blood 
meets  with  in  its  Motion ;  if  it  were 
more,  the  Velocity  of  the  Blood 
would  be  continually  encreafing,- 

:  *  if 
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if  lels,  it  would  continually  decreale, 
and  at  laft  Hop.  And  from  hence 
it  is  evident,  that  if  the  Circulation 
of  the  Blood  were  once  ftopt,  all 
the  Force  of  the  Heart  could  never 
fet  it  a  moving  again. 
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OF 

Animal  Secretion. 


I 


I, 


N  explaining  the  Manner,  how 
the  leveral  Fluids  of  the  Ani¬ 
mal  Body  are  Icparated  from  the 


Blood,  I  fnall  fliew, 

Firft,  How  they  are  formed  in  the 
Blood,  before  they  come  to  the  place 
appointed  for  Secretion.  And, 

Secondly,  /  Jhall  demonjirate  m 
what  manner  they  are  feparaPed from 
the  Bloaday  the  Glands. 

rfhe  Blood  of  ail  Animals,  wlienTX^sw 
drawn  out  of  the  Body,  does  natw-  ZIrfAg 
rally,  and  of  it  felf,  divide  into' two 

different 
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different  parts :  Of  which  the  Red 
does  in  a  little  tiine  coagulate,  but 
.  the  Serum  remains  fluid.  If  we 
view  a  drop  of  Blood  with  a  Mi- 
crofcope,  we  difcern  a  number  of 
Red  Globules  fwimming  in  a  limpid 
Fluid  j  and  perceive  how  the  Glo¬ 
bules,  attrading  one  another,  unite 
like  Spheres  of  Quickfilver,.  which, 
as  they  touch,  run  into  one  anor 
ther :  And  confequently  the  Blood 
divides  into  two  parts. 

^leSe-  After  the  Coagulation  of  the  Red 
rum  con-  Q^obules  of  the  Blood,  if  we  ex- 

trading  amine  the  Serum  with  a  Microlcope, 
we  find  in  it  likewife  a  great  num¬ 
ber  of  Corpufcles  of  various  Figures 
and  Magnitudes,  fwimming  in  a  lim* 
pid  Fluid.  Thefe  do  not  attrad  and 
unite  with  one  another  as  the  former 
did,  till  fome  part  of  the  Fluid,  in 
which  they  fwim,  has  been  evapo¬ 
rated  by  Heat ;  and  then  they  like¬ 
wife  attrad  one  another,  and  form 

a  Co- 


Particles^ 
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a  Coagulum ,  as  the  Globules  did. 

This  therefore  is  matter  of  fadt, 
that  the  Blood  confiils  of  a  fimple 
and  limpid  Fuid,  in  which  fwim  Cor- 
•pufcles  of  various  Figures  and  Mag¬ 
nitudes,  and  endued  with  different 
Degrees  of  an  attraftiveforce.  Now 
of  fuch  Particles,  as  the  Blood  con- 
hfts  of,  muft  the  Fluids  be  compo- 
fed,  which  are  drawn  from  it }  and 
as  in  the  Blood  the  Particles  attract 
one  another,  and  cohere  together, 
fo  likewife  may  the  Particles  of  the 
Fluids  which  are  feparated  from  it 
Moff  of  the  Liquors  we  know  are 
form’d  by  the  Cohefion  of  Particles  of attraB* 
of  different  Figures,  Magnitudes , 
Gravities,  and  attradive  Powers, 
fwimming  in  an  aqueous  Fluid,  which 
feems  to  be  the  common  Balls  of  all. 

Why  are  there  fq  many  forts  of  Wa¬ 
ter,  differing  from  one  another  in 
•  Properties?  Is  it  not,  becaufe ofthe 
Corpufcles  of  Saits  and  Minerals  with 

which 
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whieJtrriie  Element  is  impregnated 
What  elfe  is  Wine,  but  Water  im¬ 
pregnated  with  the  Particles  of  the 
Grape,  and  Ale  with  Particles  of 
Barley  ?  Are  not  all  Spirits  the  fame 
Fluid  faturateil  with  faline  or  lulphu- 
reous  Particles  ?  And  all  Liquors  are 
moreor  left  fluid,  accordincr  to  the 
greater  or  Imalier  Cohefion  of  the 
Particles,  which  iwim  in  this  aqueous 
Fluid;  and  there  is  hardly  any  Fluid 
without  this  Cohefion  of  Particles, 
as  is  apparent  by  the  Bubbles  which 
Hand  upon  the  Surface  of  Water, 
Wine,  and  even  of  forne  Spirits. 
rheSe-  ButthatfbmeoftheFliiids,  which 
‘Imfiftof  fecerned  by  the  Glands  from  the 
mraBing  Blood,  are  actually  compoled  by  the 

Cohefion  of  feverai  forts  of  Panicles, 
is  very  evident.  We  know  that  in 
Milk  there  are  three  or  four  feverai 
Ibrts  of  Subftances,  and  yet  when 
it  is  examined  by  the  Microlcopc  it 
appears,  like  Blood,  to  confiil:  of 

a  lim- 


\ 
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very  fmall  Globules,  Iwimming  in?/ 
a  limpid  Fluid.  Urine  has  the  lame  / 
Appearance,  and  contains  perhaps  j 
more  Principles ;  And  there  is  no 
doubt  but  that  Tears,  Spittle,  and 
Sweat  are  all  compounded  Liquors. 

If  fome  of  the  Fluids  which  are  fe-  ^ 
creted  by  the  Glands  are  not  eafily  j 
refolved  into  their  compounding 
Parts  j  we  can  no  more  conclude 
from  thence,  that  they  are  not  com¬ 
pounded,  than  we  can  that  the 
Blood  is  not,  becaule  it  does  not 
feparate  into  about  thirty  different 
Fluids,  which  are  conftantly  ex- 
tradled  from  it  by  the  Glands. 

If  the  Particles,  which  attrad  oner^.-  Rea- 
another,  ar.e  Hill  more  powerfull 
attraded  by  the  Particles  of  the  dent  i. 
Fluid  in  which  theyfwim,  than  by 
one  another,  they  can  never  of 
themlelves  feparate  from  the  Fluid  ,• 
and  this  is  the  cafe  of  all  Salts  dif- 
folv’d  in  a  large  Quantity  of  Water, 

and 


it 

is  not  evi~ 
■in 


a 


and  of  Urine,  when  it  neither  breaks 

nor  fettles.  But  if  the  Particles, 
which  fwim  in  the  Fluid,  are  more 
ftrongly  attr ailed  by  one  another, 
than  they  are  by  the  Fluid  in  which 
they  fwim,  then  this  Fluid  muft  ne- 
celfarily  go  into  parts  j  and  the 
Corpulcles  uniting,  will  either  link, 
fwim,  or  afcend  in  the  Fluid,  ac¬ 
cording  to  their  Ipecifick  Gravities  j 
unlefs  there  Ihould  be  fo  many  in- 
terftices  within  the  coagulated  Mafs, 
as  wdl  receive  the  gieateft  part  of 
the  Fluid.  From  hence  it  is  plain 
that  the  red  part  of  the  Blood  cdh- 
fifts  of  Particles  which  attrad  one 
another,  more  than  they  do  the 
watry  Fluid,  in  which  they  fwim  j 
and  that  the  other  Particles  which 
are  in  the  watry  Fluid  of  the  Serum, 
are  more  attraded  by  it,  than  by 
one  another.  But  if  part  of  this 
watry  Fluid  be  evaporated,  by  which 
means  the  Particles  attrading  ap- 
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preaching  nearer,  the  Force  of 
their  Attraction  is  increafed,  and 
they  unite  ■,  and  confequently  this 
•force  muft  be  much  ftronger  in 
Particles  that  are  very  nigh  one 
another,  than  when  they  are  at  a 
diftance. 

This 

tides  of  the  Blood  attrad  one  an-  an  uni- 
other  is  the  fame  with  that  which 
is  the  Caufe  of  the  Cohefion  of  the  Mmut. 
Parts  of  Matter,  and  was  firft  com¬ 
municated  to  me  by  my  Brother  at 
Oxford,  above  feven  Y ears  ago ;  who 
had  no  fooner  difeovered  it,  but 
Jie  deduced  from  it  the  Cohefioa 
of  the  parts  of  Matter,  the  Cauie 
of  the  Elafticity  of  Bodies,  of  Fer¬ 
mentations,  DilTolutions,  Coagula¬ 
tions,  and  many  other  of  the  Ope-  .  , 
rations  in  Chymiftry.  Andfmceit  . 

will  appear,  that  the  whole  Animal 
Oeconoray  does  likewife  depend 
upon  this  attradive  Power  j  itfeems 

H  to 


Power  by  which  the  Paf-^''-’»:^^. 
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to  be  the  only  Principle  from  which 
there  can  be  a  fatisfa£tory  Solution 
given  of  the  Phenomena  produc’d 
by  i^tMimmaNaturce  5  as  that  other 
attradive  Principle,  which  is  of  a 
different  kind  from  this,  and  was 
firft  difcovered  by  the  incompara¬ 
ble  Sir  demonftrative- 

ly  explains  the  MoticJns  of  the  great 
Bodies  of  the  Univerfe,-  which  is 
not  in  the  leafl:  difturb’d  by  the  attra- 
ding  Power  we  now  fpeak  of,  which 
only  exerts  it  felf  in  Particles  that 
are  at  a  fmall  diftance  from  one 
another.  Now,  that  there  is  fiich 
an  attradive  Power  in  Nature  as 
this  we  have  mentioned,  I  think^, 
can  be  denied  by  none,  that  duly 
confider  the  Experiments  and  Rea- 
Ibns  given  for  it  by  Sir  Ifaac  New¬ 
ton,  in  the  Queftions  annexed  to  the 
Latin  Edition  of  his  Opticks. 

From  this  Principle  that  the  Blood 
confifts  of  Corpufcles  of  various  Fi¬ 
gures 


2 


gures  and  Magnitudes,  and  endued 
with  various  Degrees  of  an  attrac¬ 
tive  Power,  and  that  of  luch  Par-  . 
tides  the  Fluids  fecerned  by  the 
Glands  are  compoled  ,•  I  lay,  from 
this  Principle  (for  which  we  have 
ocular  Demonftration)  I  lhall  en¬ 
deavour  to  Ihew  how  the  Corpufcles 
that  compofe  the  Secretions  are 
formed  in  the  Blood,  before  they 
arrive  at  their  fecerning  Glands^ 
having  firft  laid  down  the  following 
Propofitions,  being  only  lo  many 
of  the  Laws  of  Attradion  as  at 
prefent  we  have  occalion  forj  the 
reft  being  contained  in  my  Brother’s  / 
Theorems  publifhed  in  the  Philo-^ 
fophtcal  TrarijQiBtons. 

Prop.  I.  'There  is  a  Power  in  Nd^  soms 
ture  bj  which-  each  Particle  of  Mat- 
ter  attraBs  every  other  P article y  with  on  in  fnidii 

j-i  7  *  7  *  '  Pdtrticles 

a  torce  that  increajeth  in  a  greater  ofMamn 
Proportion  than  that^  hy  which  the 
Squares  of  the  clijlance  decreafcy  yiz^ 

H  %  ■  in 


m  a  reciprocal  tripkcatej  or  quadru-  ■ 
plicate  Prop ortion  to  the  dlfiances. 

For  were  the  Particles  that  com- 
pdfe  tlie  attraiting  Body  endued 
with  a:  Power  that  attraded  only 
with  a  Force  reciprocal  to  theSquares 
of  the  Diftances,  the  Attradion 
would  not  be  .much  ftronger  at  the 
Contad  than  at  fome  determined 
Diftances  from  it :  As  is  evident  in 
the  Gafe  of  Gravity,  which  arifes 
from  a  Power  of  attrading  recipro¬ 
cally  as  the  Squar  es  of  the  Diftances  j 
Bodies  being  of  the  fame  Weight, 
when  they  touch  the  Earth,  as  they 
are  at  an  hundred  Feet  diftance.  But 
by  all  Experiments,  this  -Power  is 
much  greater  at  the  Contad,  or 
extremely  near  it,  than  at  any  de¬ 
termined  Diftance.  The  Particles 
'  of  Salt  diffolved  in  a  large  quanti¬ 
ty  of  Water,  do  not  fenhbly  attrad 
one  another,  till  part  of  the  W a- 
ter  has  been  evaporated;  by  which 
-  means 
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rneans^  approaching  •  each  other , 
their  attradive  Force  increafes,  they 
run  to  one  another,  and  uniting 
form  Cryftalls,  whofe  Parts  have  a 
ftrong  Cohefion.  And  therefore 
the  Force,  by  which  each^Particle 
attrads  every  other  Particle,  muft 
increafe  in  a  much  greater  Propor- 
}  tion,.  than  that  by  which  the  Squares 
of  the  Diftances  decreafe. 
g-  Prop.  II.  The  attraBtve  Force  is 
-r  cxt^ii  V'lnhm  proportional  to  the 
Sohchtj  of  the  Particles, 

■*  !  The  attradive  force  of  a  Particle 
' :  is  compofed  of  the  Sum  of  all  the 
i  i  Attradions  of  the  Parts  of  that 
V  Particle:  Npw  thefe Parts  are moft 
;  numerousin  the  moft  folid  Particles, 
and  caterts  ' paribus^  their 

attradive  Force  is  ftrougeft. 

Schol.  This  Propolition  is  to  be 
.  underftood  of  the  fmalleft  Particles 
of  Matter,  and  not  of  the  Corpufcles 
made  up  of  thofe  Particles.  For 

FI  ^  Cor*" 
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Corpufcies  may  be  fo  compounded, 
that  the  moft  folid  and  compadt 
Particles  may  make  up  the  lighteft 
Corpufcles,  if  the  interlHces  between 
the  Particles  be  large,  fo  that  few 
of  them  may  be  diffufed  thro’  a 
great  Space :  Such  a  Corpufcle,  tho’ 
it  confifts  of  Particles  that  are  en^ 
dued  with  a  ftrong  attradlive  Power, 
may  yet  be  Ipecifically  lighter  than 
another,  which  confifts  of  Partidles 
not  fo  folid,  but  clofer  together. 
And  liich  fort  .of  Corpuftles  I  con¬ 
ceive  ail  Salts  to  be,  whofe  Particles 
of  the  laft  Compofition  are  very 
folid ,  but  that  there  are  great  In- 
terftices  between  thofe  Particles,  in¬ 
to  which  the  Water  rufliing  with  a 
force,  being  ftrongiy  attracted,  dif- 
fplves  the  Texture  of  the  Corpufcles, 

-  Prop,  III.  ^  Particles  of  Matter 
&ttraB  each  other  with  a  Force ^  that 
is  m  a  reciprocal  triplicate.^  or  a 
^eater  Proportion  of  their  jyiflances.^ 

the 
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the  Force  Fj  which  a  Corpufcle  is 
drawn  to  a  Body  -made  up  of  fuch  at- 
traBive  Particles^  is  in  finitely  great¬ 
er  at  the  ContaB^  or  extremely  near, 
it,  than  at  any  determined  D'f  ance 
from  it. 

*  « 


Suppofe  the  Sphere  A  H  B  com- 
pofed  of  Particles,  that  attrad  a 
Corpufcle  P  with  a  Force  recipro¬ 
cally  proportional  to  the  Cubes  of 
their  Diftances.  Draw  the  Tangent 
P  H,  and  from  H  let  fall  the  per¬ 
pendicular  H  I,  bifed:  P I  in  L,  and 

.  H  4  rail© 


raife  the  PeVg^ndiculars  Ll,  A 
S  s,  B  b,  afid  ’^^make  S  s-  =  to  S I ; 
with  the  Afymptots  B,  L 1  thro® 
b  s,  defcribe  the  Hyperbola  b  s  a, 
and  "the  Area'-a  ABb  —  the  re6t- 
angl'e  %  AS  x  SI  will  reprelent  the 
Attraction’  of  the  Corpufcle  P  by 
the  8 1  Prop.  <  of  Sir  Ijaac  Newtm^^ 

-t 


But  when  rthe  Gorpufcle  P  comes 
to, (the  Sphetfi  and  touches  in  A, 
,the  Points  P,_I<^tA.pI,  and 

,  HjCoincidcj  and 
-  "f  A  a  becomes  the 


Hyperbola,  and 
theArea  a  A  B  b 
a  becomesi  in- 
te,  and  the 
rectangle  zASx 


li,  I'i  ^ 


s 

b  a  2  A  S  X 
i  iivkSI  will  be  infi- 


Of  Animal  Secretion.  1051 

nitej  and  confequently  the  Force, 
by  which  the  Corpufcle  P  is  attract¬ 
ed  by  the  Sphere,  will  be  likewife 
infinite.  ' 

If  the  Sphere  confifts  of  Particles 
that  attract  in  a  reciprocal  quadru¬ 
plicate  Proportion  of  their  dillan- 
ces,  the  Force  by.  which  a  Corpufcle 
will  be  drawn  to  the  Sphere  will  be 

as'-ppiFT’  •  when  the  Cor¬ 

pufcle  comes  to  touch  the  Sphere, 

P  I  becomes  =o,  and  confequently 
Whatever  is  divided 'by  it,  becomes 
infinite,  and  therefore  the  attractive 
Torce  of  the  Sphere,  at  the  Con¬ 
tact  being  proportional  to 
will  be  infinite. 

Prop.-  IV.  If  a  ■  Body  confifts  of  » 
Particles  attraBing  with  a  Force 
that  is  in  a  reciprocal  Proportion  to 
the  Cubes  of  the  diftances^  or  in  a 
greater-,  and  if  this  Force  is  not  infi-^ 
nitely  greater  than  the  Force  of  Gra¬ 
vity  at  the  Point  of  ContaB,  or  ex- 

^  tremely 
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tremely  near  #,  at  any  determtned 
dtjiance  from  the  Point  of  Contact h  ‘ 
It  mufl  be  mfimtely  I'efi  than  the  Force 
of  Gravity, 

This  is  clear  by  the  laft  Propo- 
fition:  .Or  in  that  Cafe  the  Force 
of  Attraction  in  a  Corpufcle  re¬ 
moved  from  the  ContaCt  is  infinite¬ 
ly  lefs  than  at  the  ContaCf,  or  ex¬ 
tremely  near  it;  but  at  the  Con-  ’ 
taCt  it  is  not  infinitely  greater  than 
the  Force  of  Gravity  by  Suppofition’?'^^ 
Therefore  the  Force,  by  which  a^^ 
Particle  removed  at  a  determined  ^ 
diftance  from  the  attracting  Body 
is  attracted,  is  infinitely  lefs  than" 
the  Force  of  Gravity.  * 

Prop.  V.  The  Force  y  by  which  ■ 
the  Particles  of  Matter  attraB  each  '' 
other,  when  extremely  near  the  Con-*  '^*5 
taB,  is  not  infinitely  greater  than"^ 
the  Force  of  Gravity. 

This  is  evident:  Beeaufe  in  the 
ftrongefl  cohefion  of  Particles  touch- 
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ing  one  another,  we  find  that  the 
Weight  of  fome  Bodies  will  puli 
the  Particles  afiinder,  tho’  that  Bo¬ 
dy  may  be  prodigioufly  greater  and 
heavier  than  the  Particles  united. 

« 

Sir  IjQiac  N.ewton  calculates  from 
the  Infl.edion  of  the  Rays  of  Light, 

that  this  Force  near  the  Contad  - 

♦ 

is  loooo  oooo  oooo  oDoo  greater 
than  the  Force  of  Gravity. 

CoroL,  Particles  removed  at  a  de- 
termined  diftance'  fi'om  the  Body 
attrading,  are  not  aded  upon  by 
it;*-  becaufe  this  Force  muft  then 
vaniih,  or,  which  is  the  fame  thing, 
be  infinitely  lefs  than  the  Force  of 
Gravity. 

Prop.  VI.  A  large  Particle  at- 
traBs  not '  more  fironglj  than  a  fmall 
one  of  the  fame  Solidity,  but  a  Di- 
verfity-  of  Figures  caufes  different  F)e~ 
grees  of  AttraBion  fn  Particles  that 
are  otjoerwife  the  fame. 


This 
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This  attractive  Power  aCts  only 
on  liich  Particles  as  are  extremely 
near ;  and  therefore  of  a  large  Par¬ 
ticle,  the  remoteft  parts  conduce 
nothing  to  Attraction :  And  for  the 
lame  Reafon  the  attractive  Force 
varies,  according  as  the  Particles 
are  Cones,  Cylinders,  Cubes,  or 
Spheres,  cateris paribm  zS^\xe- 
t  rical  Particle,  has  the  ftrongeft  at- 
-  tractive  Power.  , 

&  Prop.  VII.  If  Particles  fwtmming 
in  a  Fluid ^  attraB  one  another  trior e 
firongly,  than  they  do  the  Particles 
of  the  Fluid  j  the  Force  by  mhich 
they  come  to  each  other,  will  be  that 
by  which  their  attraBive  Force , ex¬ 
ceeds  the  attraBing  Force  of  the 
Fluid. 

•  For  the  Particles  of  the  Fluid,, 
that  lie  direCtly  between  the  attra-i 
^ting  Particles,  being  more  pre0edl 
than  the  other  ambient  Particles  j; 
they  will  from  the  Nature  of  Flui¬ 
dity' 


with  that  excefs  of  PrefTure, 
Votive  the  other  Particles  out  of  their 
blaces,  and  make  way  for  the  at- 
-'trading  Particles  to  come  toge- 
^fher. 

Prop.  VIII.  If  Particles  fwim- 
<■  mtnv  tn  a  Fluid,  are  more  attraBed 
'  by  the  Fluid,  than  by  one  another, 
they  ivill  recede  from  one  another, 
j  with  a  Force  that,  will  be  equal  to 
the  difference  of  their  mutual  Attra- 
^  Blon,  and  the  AttraBlon  of  the 
''Fluid.  ' 

For  the  ambient  Particles  of  the 
'^jFluid'.attrading  more  ftrongly;  will 
>  with  their  excefs  of  Force  draw  the 
other  Particles  to  themfelves,  and 
make  them  to  recede  from  one  ano- 
ther. 

jbiOi 'Prop.  IX.  The  Force,  by  which 
Particles  attraBlng  one  another  co- 
^Tefe ,  Is*  greater  casteris  paribus, 
^  '‘"where  the  ContaB  is  greater. 


For 


For  the  parts  that  are  farther  re¬ 
mov’d  from  the  Contact,  ponduce 
nothing  to  the  Force  of  the  Cohe-* 
hon  j  and  a  greater  Power  muft  be 
requifite  to  feparate  two  Particles  j 
which  cohere  in  two  points,  than 
two  Particles  which  cohere  only  in 
’  one  point,  the  Degree  of  Colie- 
fion  be  equal  in  each  point.  Thus 
two  polimed  Marble-Hones  (fuppole 
a  Foot  Iquare}  *  adhere  more  ftrong-* 
ly  than  any  other  two  Bodies  of  a 
Foot  iquare,  which  are  not  fo  folid 
but  have  more  Pores  and  Interfti- 
ces  between  their  parts,  and  which 
will  not  receive  fo  good  apolifh,  by 
which  the  parts  come  to  a  clofo 
Contad  with  one  another. 

Prop.  X.  If  the  attr acting  Cor-^ 
fufcles  are  elafltcky  thej  muji  necef- 
fardy  produce  >an  Intefilne  Motion^ 
greater  or  le(fer,  according  to  the  De^  * 
grees  of  their  Elafiicity  and  attra-* 
Bwe  Forces. 
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For  after  meeting  they  will  fly 
from  one  another  with  the  •  lame  . 
Degree  of  Velocity,  (abating  the 
refinance  of  the  Medium)  that  they 
,  met  together  with ;  but  when  they 
approach  other  Particles  in  their 
Refilition,  thdr  Velocity  muft  in- 
creale,  becaule  they  are  afrelh  at- 
traded,  and  therefore  meeting  a 
fecond  time,  they  will  recede  with 
a  greater  V elocity  than  they  did  at 
their  firft;  Concurlion  j  and  fo  their 
Velocities  will  be  increas’d  by  eve¬ 
ry  Concurlion  and  Refilition,  which  . 
mull:  necelTarily  produce  a  fenfible 
inteftine  Motion  and  the  ftronger 
their  attradive  Force,  and  the  grea¬ 
ter  their  Elafticity,  their  Concur - 
lions ■  and  Refiiitions  will  be  the  ' 
more  fenfible. 

Prop.  XI.  Particles attraBmgone 
'another  in  a  Fluid ^  moving  either 
with  a  fw'ift  or  flow  progrejjive^  Mo¬ 
tion^  attract  one  another  jufi  the 

flame  ^ 
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fame^  as.  if  the  Fluid  was  at  refi^  ■ 
if  all  the  Particles  move  equally 
but  an  unequal  Velocity  of  the  Par¬ 
ticles  does  mightily  difiurb  their  At- 
traBions. 

The  Particles  do  all  by  Hypothe- 
flsitiove  equally  and  conftantly,  the 
progreffive  Motion  of  the  Fluid 
does  not  alter  their  Diftancesj  that  • 
is  to  fay,  it  does  not  repel  them 
from  one  another  j  and  confequent- 
ly  they  muft  attrad  one  another 
with  the  fame  Facility,  as  if  the 
Fluid  was  at  reft.  But  if  fome  Par¬ 
ticles  move  fafter  than  others,  fome 
muft  change  their  Pofition  in  re- 
fped  to  each  other,  and  thofe  parts, 
which  by  the  Force  of  Attradion 
would  have  come  together,  will  by 
this  unequal  Motion  be  carried  from 
one  another.  Thus  Salts  do  not; 
cryftallize,  nor  the  terreftrial  Par-  ' 
tides  of  Urine  attrad  one  another, 

.  and  unite,  till  the  Water  in  which 
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they  are  difTolved,  is  almoft  cold ; 
and  the  inteiline  Motion  of  its  Par¬ 
ticles,  caufed  by  Heat,  is  quieted. 

Thefe  are.  the  Laws  by.ryliich  . 
Secretions  are  firft  formed  in  the 
Blood ,  before  .they  are  leparated 
by  .’the  Glands,  The  Particles  of 
the  Blood  returping  by  the  Veins 
mutually  attrad:  one  another,  and. 
cohering  form  Globules  too  big 
for  any  Secretion  j  and  therefore 
there  was  an  abfolute  neceffity  that 
they  (liould  be  broken  and  divided 
in  the  Lungs  by  the  Force  of  Re- 
fpiration :  Which  becaiife  it  is  conir 
monly  thought  to  be  inconfidera- 
ble,  by  reafon  we  are  not  feiifible 
of  it,  I  fliall  therefore  here  make 
an  Eftimate  of  it. 

It  is  a  known  Experiment, 
by  blowing  into  a  Bladder  we  can  Upon  the 
raife  by  the  Force  of  our  Breath 
conf  derableW cia[ht :  Havinff  there- 
fore  sot  an  oblong  Lamb’s  Bladder  j 

i  *  which  /#■ 


which  beino;  tied  at  both  ends  was 
nearly  of  a  Cylindrical  Figure,  I 
fixt  a  Pipe  into  one  end,  and  tied 
a  Weight  ,  to  the  other  j  I  then, 
faftned  the  Pipe  at  luch  a  diftance 

i  4  4  n 

from  the  Ground,  -as  juft  allowed 
the  Weight  to  reft  upon  the  Ground, 
The  Bladder  being  thus  fixt,  I  found 
that,  by  the  force  of  an  eaiy  Expif* 
ration,  I  could  raife  7 Weight 
and  the  greateft  W eight  I  could  raife 
by  the  ftrongeft  Expiration  was  1 8 
liL  Now  the  Force  by  which  the 
Air  entered  the  Pipe  was  that  Force 
by  which  it  was  drove  out  of  the 
Lungs :  If  therefore  we  can  deter¬ 
mine  the  Force  by  which  the  Air 
entered  the  Pipe,  we  have  the  Force 
by  which  it  was  droye  through  the 
Ajpera  Arterta.  ' 

But  the  prefiure  of  the  Air  upon 
the  Bladder  is  equal  to  twice  the 
Weight  it  can  raife,  becaufe  the 
upper  part  of  the  Bladder,  being 

fixt. 
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fixt,  refills  the  Force  of  the  Air^ 
juft  as  much  as  the  Weight  at  the 
other  end :  And  again,  fince  the  Air 
preftes  every  way  equally,  the  whole 
prefture  will  be  to  that  part  of  it 
which  prelfes  on  the  Orifice  of  thd 
•  Pipe,  as  the  whole  Surface  of  the 
Bladder  is  to  the  Orifice  of  the 
Pipe  j  that  isj  as  the  Surface  of  a 
Cylinder ,  whofe  Diameter  was 
^  Inches  and  Axis  7,  is  to  the  Ori¬ 
fice  of  the  Pipe.  The  Diameter 
of  the  Pipe  was  o.x8,  and  th-erefore 
its  Orifice  was  the  Surface 

of  the  Cylinder  was  8  8  ;  Therefore 
as  88  :  0.616  : :  14,  double  the  leaft 
Weight  raifed,  to  0.098,  which  is 
almoft  two  Ounces,  and  in  raifing 
6fithe  greateft'  Weight  it  is  near 
7  Ounces.  Theft  therefore  are  the 
Forces  by  which  the  Air  is  drove 
thro’  the  Affera  Arteria  in  an  ealy 
and  a  ftrong  Expiration.  ,  Now  if 
we  .confider  the  Lungs  as  a  Bladder,; 

AiAa  I  X  •  and 


2 
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and  the  Larynx  as  a  Pipe, 
Preffure  upon  the  Orifice  of  the  Jf- 
pera  Arterta  the  Air  is  drove 

out,  is  to  .  the  .Preffure  upon  the 

''*r-  *  •  .  ^  __  fi  ^  ^  .AA  k»  4" 


IP'S,  as  the 
igs  is 


Arteria.^  '  I.et 


Surface  of  the 
h'ifice  of  the 

_  tie  Larynx  to  be 

5,  ■(•which  is  more  than  it  can^be) 
then  the  Orifice  of  the  Larynx,  is 
o.  1  p.  Let  us  fiippofe  the  two  Lobes 
of  the  Lungs  to  be  two  Bladders 

whofe  Diameters  are 
..uviies,  their  Surfaces  are 
.1 1 3  Inches  each,  and  the  Preffure 
e  Larynx-  \iA\  be  to  the 
.Jiure  upon  the  whole  external 
urface  as  o.  ip  to  which  is  as 
I  to  1x89 ;  and  therefore  if  the 
Pi 


re 


arynx  in  an 
a  Ounces, 
_ re  upon  the  whole  ex¬ 
ternal  Surface  of  the  Lungs  is  148 

hb'y  and  the  utmoft  Force,  when 

^ 
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the  PrelTure  upon  the  iMrynx^  is 
7  Ounces,  will  be  equal  to  520  hh. 
weight :  15ur  the  Lungs  are  not  like 
an  empty  Bladder,  where  the  Air 
preffes  only  upon' the  Surface  ;  for 
they  are  full  of  Veficles,  upon  the 
Surface  of  each  of  which  the  Air 
.  preifes  as  it. would  upon  the  Surface 
of  an  empty  Bladder ;  and  therefore 
to  know  the  whole  PrelTure  of  the 
Air,  we  muft"  determine  the  inter¬ 
nal  Surfaces  of  the  Lungs.  To  do  ' 
this,  let  us  fuppofe  that  a  part  of 
the  Lungs  is  taken  up  with  the 
Branches  of  the  Trachea  ArtertUy 
that  another  third  Part  the  blood 
Veffeis  fill,  and  the  Remainder  is 
Veficlcs,  where  we  fiippole  the 
chief  PrelTure  upon  the  blood  V  elfels 
to  be  made.  Now  both  Lobes  of 
the  Lungs  contain  zx6  folid  Inches, 
of  which  i  or  75  Inches  are  full  of 
.  Veficles.  Let  the  Diameter  of 
each  Veficle  be  c  part  of  an  Inch, 

■  I  3 


the  Surface  of  a  Veficle  will  be 
.  oo  1 2.5  <5,  and  the  Solidity  0000043 , 
by  which  Sum  if  we  divide  7'y,  the 
Space  filled,  by  the  V cficles,  the 
C^iotient  gives  us  17441860,  for 
the  Number  of  Veficles  in  both 
Lol3es  of  the  Lungs.  This  Num¬ 
ber  multiplyed  by  .001256  the  Sur-  ■ 
face  of  a  Veficle,  gives  the  Sum  of 
the  Surfaces  of  all  the  Veficles,  to 
wit,  2 1906.976  Inches.  And  ther^ 
fore  the  Preffure  upon  the  Larynx y 
will  be  to  the  Preffure  upon  the 
whole  Surface  of  the  Lungs,  as 
0.19  to  21906.976  ,•  and  confe- 
quentiy  when  in  an  ordinary  Expi¬ 
ration  the  Preffure  upon  the  Larynx^ 
is  2  Ounces,  the  Preffure  upon  the 
whole  internal  Surfaces  of  the  Lungs 
will  be  1441 2  Tth.  weight,  and  the 
iitmoft  Force  of  the  Air  in  breath¬ 
ing  when  the  Preffure  upon  tho 
Larynx  is  7  Ounces  will  be  50443 
Hb,  weight,  Tho’  thefe  feem  to  be 

prodi- 
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prodigious  Weights,  yet  ,  it  muft 
ftill  be  underftood,  that  thePreiTure 
upon  each  Part  of  the  Surface  o( 
the  Lungs  equal  to  the  Orifice  of 
the  Larynx y  is  not  greater  than  - 
it  is  at  the  Larynx ^  and  that  thefe 
vaft  Weights  arife  from  the  vail 
extent  of  the  Surfaces  of  theiVefi- 
eles,  upon  which “^it  %as  neceifary 
that  the  Blbod  ihouM  be  fpread  in  • 
the  fmalleft  capillary  V elfels  j  that 
each  Globule  of  Blood  might  as  it 
were  immediately  receive  the  whole 
Force  and  Energy  of  the  Air,  and 
by  that  be  broke  into  fmaller  Parts 
fit  for  Secretion  and  Circulation. 
And  from  thence  we  may  learn  the 
mechanical  Reafon  of  the  Strudure 
of  the  Lungs :  For  being  the  whole 
Blood  of  the  Body  was  to  pafs  thro’ 
them,  in  order  to  receive  the  Vir¬ 
tue  of  the  Air,  and  that  could  not 
be  communicated  but  in  fmall  ca¬ 
pillary  Vefiels,  it  was  neceffary  that 
,  >  4  I4  the 


/ 


the  Surfaces  upon  wiiicil  tiiey  were 
to  be  fpread,  fliould  be  proporti¬ 


on^ 


wi 


IS 


The  ef- 

rcS's  of  the 


'admirably  well  provided  for  by  the 
wonderful  Fabrick  of  the  Lungs. 

y  of  the  Air  was  al- 
e,  and  if'the  Diameter 


If  the  Gra’^ 


different  WapS  tilC 

Trachesa  Arter'm,  and  the 
every  Expiration  were  equal 
matick  in  all,  this  Weight  upon  the  Lungs 
People.  ■  Pg  always  the  fame.  But 

fince  we  find  by  the  Barometer, 
that  there  is  3  Inches  difference  be¬ 
tween  the  greateft  and  the  leafl: 
Gravity  of  the- Air,  'which  is  ai 
part  of  its  greateil  Gravity  ^  there 
muft  be  likewife  the  difference  of  a 


^9 

t 


*e  upon 

Lungs  at  one  time  and  another: 
for  the  Momenta  of  all  Bodies, 
moved  with  the  fame  Velocity,  are 
as  their  Gravities.  This  is  a  dif¬ 
ference,  which  fuch  as  are  Aflhma- 

be  very  fenfible  of,  e- 

Ipecially 
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fpecially  if  we  cohfider  that  they 
likewife  breath  thicker,  that  is,  e- 
very  Expiration  is  performed  in  lefs 
timej  if  in  half  the  time,  and  the 
fame  Quantity  of  Air  drawn  in, 
then  the  Weight  of  the  Air  upon 
the  Lungs  mull  be  57^48  'U.  of 
which  partis  5764  hb.  and  con- 
fequently  afthmatick  People  upon 
the  greateft  Rife  or  Fall  of  the  Ba¬ 
rometer,  feel  a  difference  of  the 
Air,  6quM  to  above  y  of  its  PrefTure 
in  ordinary  breathing.  •  Again,  if 
the  Trachaa  Arterta  is  fmall,  and 
its  Aperture  narrow,  the-  Prelfure 
of  the  Air  increafes  in  the  fame 
Proportion,  as  if  the  times  of  Ex¬ 
piration  were  fhorter  j  and  therefore 
a  flirili  Voice  is  always  reckoned 
amongft  the  prognoftick  Signs  of 
a  Confumption, ;  becaufe  that  pro- 
.  ceeds  from  the  narrownefs  of  the. 
hamnx^  or  Trachaa  Arteria  ,•  and  _ 
confeouently  encreafes  the  Preffurc 

of‘ 
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of  the  Air  upon  the  Lungs, 
upon  every  Expiration  beats  thct- 
Veflfels  fo  thin,  that  at  laft  theyE 
,  break,  aud  a  fpitting  of  Blood  ' 
brings  on  a  Confumption  apace,  i 
I  liippole,  no  body  doubts  whe-'l 
rf  the  Air  ^  ther  this  PrefTure  of  the  Air  upon  i 
>Lo/#Iethe  Lungs  in  breathing,  be  lufficient^s 
Gjobuks  (.Q  break  the  Globules  of  the  BloodiEi 

^  ‘nr  1  %  r  ^ 

Blood  are  and  to  difioive  ail  the  CohenonsQ 

diffohed.  might  contrail;  in.  their  Circu*i» 
lation  thro’  the  Arteries  and  Veins.^ 
And  when  the  Blood  is  thus  diC>S 


Iblved  and  thrown  out  by  the  Heart> 
into  tht' Aorta -y  it  is  evident  that£ 
the  reunion  of  the  Particles  requires^ 
more  or  dels  time,  according  to 
their  feveral  attraftive  Powers,  ^ 
ven  tho’  they  all  moved  with  thb  ’ 
fame  V elocity,  and  in  the  fame  i 
Direilion.  ! 


flow  the  But  neither  doth  this  happen,  for*? 

fluid  moves  thro’  a  Gylindricaf? 
ties  is  hm-  Conical  V  elTel  lluch  as  the  Ar-  4 

dred  near  V  .  ^ 

the  Heart.'  tC.nCS 
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teries  are)  with  a  greater  Velocity 
at  t\ieAx}s  than  at  the  Sides.  And 
again,  the  Blood  is  thruft  into  the 
Aorta  by  the  whole  Force  of  the 
Heart,  and  Fluids  when  they  are 
prelTed  prels  undequaque,  by  which 
means  the  Arteries  are  dilated,  and 
the  Blood  moves  not  only  forwards, 
but^likewife  prefles  perpendicularly 
on  the  Sides  of  the  Arteries  ,•  and 
as  the  Sides  of  the  Arteries,  (being 
Elaftick)  return,  ithey  prefs  the 
Blood  from  them  every  way,  which 
muft  produce  an  inteftine  Motion, 
ai^  by  the  ii*''  Propofition.  hin¬ 
der  the  Attraction  of  the  Particles, 
and  by  this  frequent  and  ftrong 
Collifion  of  the  Particles  of  the 

f 

Blood  againft  the  Sides  of  the  great 
Arteries,  the  Gohelions  of  the  Par¬ 
ticles,  if  any  of  them  happen  to 
unite,  will  be  immediately  dilfolved. 
Again,  this  inteftine  Motion  muft 
greatly  encreafe  upon  the  account 

s  '  that 


128  Of  Animal  Secretion, 

,  that  many  of  the  Particles  of  the 
Blood  are  claftick ;  For  by  this  Re-  ■ 
iiftan.ce  of  the  Sides  of  the  VeiTels,  . 
they  muft  neceifarily  hit  one  againft 
another,  and  being  elaftick,  reflet 
from' one  another,  and  fo  increafe. 
the  inteftioe  Motion  of  thC'  Blood 
by  the  lo*'*  Propofition.  Upon 
this  inteftine  Motion  of  the  Blood 
depends  its  Heat,  which  therefore 
is  every  where  proportional  to  the 
.  Impetus  oi  the  Particles  againft  the 
Sides  of  the  Veffels,  fuppofing  the 
Elafticity  of  the  Particles  every 
where  the  fame.  Now  the  Impetus 
of  the  Particles  againft  the  Sides  of 
the  'V’efl'els  decreafes, .  as  the  Sum 
of  the  Cavities  of  the  Veffels  in- 
creafes;  and  confequently  where’ 
the  Sum  of  the  Cavities  of  the  V  effels  .j 
is  oreateft,  there  the  inteftine  Mo'| 
tion  of  the  Blood  is  leaft,  and  the* 
attradfive  Power  of  the  Particles. 


caterts 


iS  gre; 
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By  the  by,  we  may  obferve  how 
tbat  Steel,  being  an  elaftick  Bodyj>iW. 
heats  the  Blood  more  than  any  o- 
ther  Mineral ;  and  how  by  its  Ela- 
liicity,  the-  Force  of  its  own  Parti¬ 
cles  in  removing.  Obftrudtions,  as 
well  as  thofe  of  the  Blood,  inereafe } 
and  therefore  it  is  a  better  Deob~ 
|ftruent,  than  forne  other  Minerals, 
which  have  a  greater  Gravity. 

■  The  Particles  which  unite  firftStfa 
after  the  Blood  is  thrown  out  oimhefirji. 
,the  Heart  into’  the  great  Artery, 
muft  be  fuch  as  have  the  ftrongeft 
attractive  Force  ■,  and  foch  as  have 
the  leaft,  unite  lail  j  and  all  the  in¬ 
termediate  ones  according,  to  their 
leveral  Natures.  The  Particles  en-  ' 
dued  with  the  ftrongeft  attractive 
Powers,  are  by  the  and  d'*'  Pro- 
pofition,  the  molt  folid  fpherical 
Corpufcles,  and  the  Quantity  of 
their  CoataCt  being  the  leaft,  by  the 
ninth  Propofition  ,  the  Secretion 

A.  '  which 


which  theiy  compofe  muft  be  the 
moft  fluid,  and  inch  is  the  Liquor 

mxh.tPerkardmm. 

"fin  %T  Salts  are  Corpulcles  that  are 

Skuatfon  flrongly  attraded,  and  have  a  molt 
"ki^eys.  Union  with  the  Fluid  of  Wa¬ 
ter,-  for  tho’ the  Lungs  may  divide 
^  the  Particles  of  Salt  from  one  anb^ 
ther,  yet  fl:ill  they  firmly  adhere  to 
the  aqueous  Humour  in  which  they 
fwim,  and  therefore  they  may  like* 
wile  at  firft  be  drawn  off  *  Upoo 
which  Account  the  Kidneys  hatb 
their  Situation  lb  near  to  the  Heart? 
And  indeed  they  Gould  not  hdV^ 
been  placed  at  a  greater  Diftanc#/ 
and  have  leparated  luch  a  Quantity' 
of  Urine,  as  they  now  do,  not  on®' 
ly  upon  the  Account  of  the  great' 
Quantities  of  Blood  they  receive- 
where  they  are  ,•  but  likewile,  be** 
caule  if  they  had  a  more  diftant-* 
Station,  other  Particles  mull  have 
united  with  the  Salts  and  aqueohs^ 

Particles 

-w  , 
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Particles  (as-  in  their  prefent  Station 
fome  terreftrial  Particles  do)  and 


confequently  the  Urine  could  not 
have  been  diftilled  fuch  as  it  is  now, 
or  at  leaft  but  in  a  fmall  Quantity. 

The  Corpufcles,  which  are  the 
floweft  in  uniting,  niuft  be  liich  3,S  arelongejl 
have  the  weakeft  attractive  Force, 
which  by  the  and  <5“*  Propoh- 
tion,  are  liich  as  have  the  leaft  So¬ 
lidity,  and  fuch  as  have  their  Sur¬ 
faces  the  moft  extended  j  and  there¬ 
fore  Corpufcles,  which  have  plain 
Surfaces,  are  longer  in  uniting  than 
fpherical  Corpufcles,  but  when  uni¬ 
ted,  they  cohere  more  ftrpngly  by 
the  Propofition,  and  compofe 
the  moft  vifcid  Fluids :  And  there- 

•  fore  the  moft  vifcid  Secretions,  fuch 

as  the  Mucilage  of  the  Joints,  are 
feparated  at  the  greateft  Diftance 
•  from  the  Heart,  where  the  Sum  of 


the  Cavities  of  the  Arteries  is  great- 
eft,  the  Impetus  of  the  Blood  a- 

L- 
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gainft  the  Sides  of  •  the  Veffels 
(which  is  always  proportional  to  the 
.Velocity  of  the  Blood)  fmalleft, 
and  confequently  where  the  Parti¬ 
cles  .move  ainioft  with  an  equal  V e- 
locity,  and  therefore  the  Attradi- 
ons  of  the  weakeft  are  not  diftur- 
bed,  by  the  1 1''"  Propolition. 

The  Gall  which  is  fecerned  by  the 
•  Liver,  and  the  Seed  by  tlie  Tefti- 
cles,  do  feem  to  be  two  confidera- 
ble  Objedions  againft  what  has 
been  Paid.  But  I  will  make  it  ap¬ 
pear  that  they  are  fo  far  from  pro¬ 
ving  any  thing  againft  this  Do- 
drine  of  Secretions,  that  they  are 
the  greateft  Arguments  that  could 
poffibly  be  urged  for  the  tnith  of  it. 
Nothing  does  more  evidently  de- 
inonftrate  the  Intentions  of  Nature 
in  he.r  Operations  than  the  various 
Methods  Ihe  is  iometimes  forced 
to  take  to  bring  the  fame  thing  a- 
bout. 

■  This 
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This  is  moft  eminently  remark- 
able  in  the  Secretion  of  the  Gall  ,• 
which,  being  to  be  mixed  with  the  paration 
Chyle  as  it  comes  out  of  the  Sto- 
mach  into  the  Duodenum  i  could 
no  where  be  fo  conveniently  fecer- 
ned  from  the  Blood,  as  where 
the  Liver  is  placed.  Now  had  all 
the  Branches  of  the  Celiack  Artery 
carried  all  the  Blood  to  the  Liver, 
from  which  the  Gall  was  to  be  fe- 
parated,«it  is  evident,  conlidering 
the  Nearnels  of  the  Liver  to  the 
Heart,  and  the  inteftine  Motion  of 
the  Blood,  that  fo  vifcid  a  Secreti¬ 
on,  as  the  Gall  is,  could  never 
have  been  formed  in  the  Blood, 
and  confequently,  could  never  have 
been  fecreted  by  any  Gland  in  that 
Place.  In  this  Cafe  Nature  is  for- 
ced  to  alter  her  conftant  Method 
;  of  fending  the  Blood  to  a!ll  the  Parts 
!  of  the  Body  by  the  Arteries.  Here 
fhe  forms  a  Vein  (which  is  no 

K  Branch 
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Branch  of  the  Vena  Cava,  as  all 
the  others  are)  and  by  it  fhe  fends 
the  Blood  from  the  Branches  of  the 
Mefenterick  and  Celiack  Arteries 
(after  it  has  palfed  thro’  all  the  In- 
teftines,  Stomach,  Spleen,  Caul,  and 
Pancreas)  to  the  Liver.  By  this  ex¬ 
traordinary  Contrivance  the  Blood 
is  brought  a  great  way  about,  be¬ 
fore  it  arrives  at  the  Liver  ■,  and  its 
Celerity  is  extremely  diminilhed, 
that  all  the  Corpufcles,  which  are 
to  form  the  Gall,  may  have  lufE- 
cient  time  to  attrad  one  another, 
and  unite  before  they  come  to  their 
fecerning  Veffel.  And  thus  wc 
have  found  out  the  Ufe  of  the  Por^ 
ta,  which  3  notwithhanding  it  makes 
lb  confiderable  a  Figure  in  the  ani¬ 
mal  Body,  yet  perhaps  no  Part  was 
ever  lels  minded,  or  had  its  Ule  left 
underftood  by  the  Writers  upon  the 
animal  Oeconomy. 

But  that  this  is  moft  certainly  the 

4  ■  Ufe 


Ufe  of  t\iQ  Port  a  will  more  evident¬ 
ly  appear,  if  we  conlider  what  Na¬ 
ture  ftiil  does  farther  in  Profecution 
of  the  fame  Defign. 

The  Cavities  of  all.  the  Alteries 
increafe  as  they  divide.  The  Sum 
of  the  Branches,  which  rife  imme¬ 
diately  from  the  Aorta^  is  to  the 
Aorta  102740  is  to  100000  :  but 
as  if  this  Proportion  was  tOo  little  to 
e&£t  the  Defign  of  Nature,  before 
the  Blood  arrives  at  the  Liver,  the 
Branches  which  immediately  fpring 

from  the  Trunk  of  the  Mefenterick 

•  < 

Artery,  increafe  in  a  much  greater 
Proportion.  The  Figure  of  this 
Artery,  as  if  lies  in  the  middle  of 
the  Mefentery,  is  after  this  manneti 


I  And  in  that  Body, 

!  took  tffi*ifoll6Wihg 

K 


I 


found  1 1  Branches  to  ipring  imme¬ 
diately  from  its  Trunk.  In  fiich 
Parts  of  which  the  Trunk  of  the 


:rick  Artery  is 

I5'i29 

e  I*'  Branch  is 

2.136 

1936 

1136 

ai04 

s 

4489 

6 

1936 

7 

a6oi 

8 

3136 

9- 

i68x* 

io 

302,5- 

IT 

6zf 

1% 

13691 

S3'  -  ,  . 

10x4 

■14. 

1849 

1936 

52.9 

17 

719 

s8 

1156 

19 

10x4 

ao 

ii5'6 

ai 

841 

The  Sum  of  all 

37418 

thefe  Proportions  it  appears, 

that 


y 


that  the  Sum  of  the  firft.  Branches' 
is  much  more  than  double  to  the 
Trunk  of  the  Mefenterick  Artery-j 
and  therefore  the  Velocity  of  me 
Blood  in  them  is  much  lels  ‘than 
half  what  it  is  in  the  T  runk ;  where¬ 
as  in  the  Branches  which  come^  ^ 
immediately  from  the  Aorta,  the 
Diminution  of  the  Velocity  is 
hardly  fenfible.  But  that  I  may 
put  this  Matter  in  a  clearer  Light, 

I  ihall  firft  examine  with  what  Ve¬ 
locity  the  Blood  in  the  Liver  w'ould 
have  moved,  if  it  had  been  carried 
there  by  fiich  Arteries  as  are  eve^ 
ry  where  elfe.  Secondly,  I  ftiall 
fhew  with  what  V elocity  it  would 
have  moved,  had  it  been -brought 
to  the  Liver  by  fiich  an  Artery  as 
the  Mefenterica  Superior.  And 
Thirdly,  I  {hall  demonftrate  'the 
Velocity  with  which  it  now  moves 
•^through  the  Branches  of  the  Porta 
to  the  Liver, 

K  3  And 


And  firft  let  us  fupppX^  tT^ 
Artery  equal  to  the  Me|eB|en|:Jt 
(the  Square  of  whole  Diameter  Js 
.038025  Parts  of  an  Inch)  had  gone 
directly  from  the  Aorta  tq  the  Li¬ 
ver,  and  that  the  Proportion  be¬ 
tween  its  Branches  had  been  the 
fame  it  is  every  where  to  wk, 
loooo  to  1 23  SjrThe  Logarithm  of 
.038025  is — 1. 4189^07.  The  L^* 
of  the  Imalleft  Artery  hasbe^^und 
to  be  —  8.do2o(Joo  ,  I^ilfe- 

renceis — 7.1831293,  whichNumT 
ber  being  divided  by  .  2o8iOii53  9  (as 
has  been  Ihewn  in  the  feeond  ElTay) 
the  Quotient  3 .4  is  the  Series  of  Di- 
vifions  sof ihis  A^iery*;^  qnd  fonle- 
quently  upon  Calculation,  the  Ve¬ 
locity  of  the  Blood  in  the  laft  Di- 
vifibns  of  the  Series, .  will  be  found 
to  fee  to  the  Velocity  in  the  Ti^unk 
of  the  Artery  as  i  to  1448. 

;  But  theV  elocity  oftheBlood  would 
have  been  much  dels  if  it  had 


'  ten^cabi  l^y  an'‘Xrtery,  fucli  as 
'^the'Mefenterick,  diredly  to  fhe  Li¬ 
ver.  .  r  have  already  Ihe^-'h  what 
Proportion  the'^rdnk  of  this  Ar^- 
tery'  bears'  to  Branches  j 

■  i'fhall  no^  fet  down^the  Proporti¬ 
on  of  the  feveral  T ranks  td“their 
^ ^BrancheSj  that^epiay  find  out  the' 

“  hei^rap^»*<?>  ^as"  we‘  have'  taught 

®  8  I  .pt  *  I  vi:i  f  xf  O  8  " 

bni  Branch^  of  the 

'shiCi  y;eftnte,rick  Art^y  wasy 

gfc}  Its  Branches.'  b'ib'  /  J  ^  ^i55oo 
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■i?  j  n*  ri\'.  n'x-jt 


4573 


'  'i.  ^  - 


-iCF 


Divided  into  four  - 


I 

i’he  biggeft  Branch 


2401 

^  „V  — —  ■- 

28051 

Divided 


I 


‘'V-,  i’-'i 4 


if-'-. 


^-.  -  ■  sr  -' 


into  tnree 

s&-^  TI3.  m  .  iid 


f  . 


a  1 


^.-■'  A. 


X 


One  of  theie,  to  wit, 

/■■  • 

Divided  into  two 

n3;;,e;.a 

The  8  th  Branch  of  the 
Mefenterick  Artery  was 


I 

17^4 

1^21 

424^ 

1  yii 

1^69 


^330 
3 13  ^ 


Its  Branches 

‘r- 


X 


^'"3  ■ 


The  biggeft  Branch 


Divided  into  two 


h 


Cs.- 


The  leaft 


Divided  likewife  into  two 

J 


IJZI 

1225 

274^ 

I  J2I 

900 

900 

1800 

i2zy 

729, 

900 

1^29 

The 
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The'ioth  Branch  of  the>  ' 

\  Htfenter ick  Artery  wasy 

Its  Branches 

0  )IOOO 


353^. 


The  biggeft  Branch  ^93^ 


-  Divided  into  two' 


cK'^  i 


f 


1089 
1x^6 

— - 

Of  thefe  the  biggeft  xx^6 

676 
676 


Divided  into  two 


f;- 


■j- 


j 


13  5  z 


The  14th  Branch  of  the?  ^  ^ 
Mefenterick  Artery  was  5  ._I_ 


Its  Branches 


L,n.l 


2700 


.  The 


Divided-  into^two 


li  ■:.» 


• :  Vj 


"X. 


g**srF£om  all  ^bich .  Mumbers^tr#^^ 
-Iball  takei  the  general  -Ratio  ao^] 
^j  tbe  Trunks  to  their  Branches,  l^be ' 
^  as  the  Sum  of  all  the  Trunks  roithe 


r  Sum  of  all  the  ^Branches  j  thatais, 
Y  asra8j45>  to  jdizi,  or  as  loooo 

to 


1 


rua*‘along\t  Vitli^lucK  an  uniform 

Motion^as’  it  has  "at  the  Beginning 


of  the  i^rt%,  is  as  24826  to  ' 37, 
or  as  670  to  I.  Now  the  Blood  in 
the  Aorta  or  Beginning  of  the  Me- 
fenterick  Artery,  runs  at  the  rate 
of  7  8  Feet  iri  a  Minute  j  and  there- 
’fore  if  we  iuppoiB  the  Mefenterick 
j;^Artery  to  be  10  Inches  long,  the 
Blood  would  with  aiy^pniforra  Mo¬ 
tion  run  along  it  in  the  Space  of 
o  64  of  a  fecond  j  and  confequent- 
ly  it  rauft  now  take  up  near  7  Mi-  . 
onutes  in  paffing  through  the  Me¬ 
fenterick  Artery.  But  the  Veloci¬ 
ty  in  the  Porta  is  to  the  Velocity 
in  the  Mefenterick  Artery  as  9  to 
I  }  ^tid  therefore  if  the  Porta  be 
Ifoppofed  likewife  to  be  10  Inches 
a  long,  the  Blood  will  be  19  Minutes 
«  in  palling  thro’  it :  So  that ,  the 
a^'l'ime  the  Blood  takes  in  palTing 
a  from  the  Aorta  to  the  Liver  is,  at 
c^ieaft  26  Minutes  4  whereas  if  an 


.j 
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Artery  had  gone  diredlly  from  the 
Aorta  to  the  Liver,  (according  to 
the  ufual  Method  of  Nature)  it  had 
paiTed  in  little  more  than  half  a  fe- 
cond,  that  is,  in  1437  times  lefs 
Time  than  it  now  requires  in  paf- 
fing.  All  which  does  evidently  de- 
monftrate,  that  the  Blood  was  not 
in  a  State  to  yield  Bile,  if  it  had 
gone  dire6tly  from  the  Aorta  to 
the  Liver  j  that  a  much  greater 
T  ime,  and  a  much  more  languid 
•  -Motion,  than  fo  diredt  a  Paflage 
could  have  allowed,  was  abfolutely 
neceifary  to  get  the  bilious  Pard- 
.  cles  in  a  readinefs  to  be  feparated 
from  the  reft  of  the  Blood  in  the 
Liver.  I  have  fuppofed  the  Divi- 
■  fions  of  the  Artery  to  be  all  of  an 
equal  Length,  which  indeed  They 
are  not,  but  may,  for  the  eafier 
Calculation,  without  any  conlider- 
able  Error ,  be  taken  equal  one 
with  another. 

We 


,  We  have  now  feen  how  Nature 
has  provided  for  the  Formation  of 
the  Bile  in  the  Blood,  which  paffes 
thro’  the  Mefenterick  Artery.  We 
fhall  next  confider  what  Care  is 
taken  of  that  which  is  conveighed 
by  the  Geliack  Artery  to  the  Liver: 
For  it  feems  it  was  neceflary  to  fend 
a  larger  Quantity  of  Blood  to  the 
iLiver,  than  could  be  difpofed  of 
thro’  the  Inteftines.  Part  of  the 
Blood  of  the  Geliack  Artery  is 
fpread  upon  the  Stomach  and  Caul, 
vand  its  Velocity  diminilhed,  as  we 
have  leen,  in  the  Inteftines  j  but 
ftill  all  the  Blood  which  thefe 
Parts  could  receive,  was  not  liiffi- 
cient  for  the  Liver,  and  there  was 
no  more  room  for  the  divifion  and 
expatiating  of  the  Veffels  thro 
iuch  a  large  Space  as  the  Melente- 
ry,  and  a  long  Xradt  of  Guts. 
How  therefore  muft  the  Velocity 
of  the  reft  of  the  Blood  (to  which 


the  inteftine  Motion  is  always  pro^ 
portion al)  be  abated?  Nature  has 
here  another  extraordinary  Contri¬ 
vance,  ft'e  empties  the  Blood  entire¬ 
ly  out  of  the  Veffels  into  a  large 

fheUfe of {hongY  Bowel,  5r  rather  Cifterri 

iheSpleen.  *  j  i  r  T  •  i 

provided  for  that  intent  and  pur- 
pofe.  I  know  not  the  Dimenfions 
of  the  Splenick  Airtery,  but  the 
Circumference  df  the  Celiack  being 
4  an  Inch,  or.  5,  its  Square  is  .2  y; 
and  therefore  the  Square  of  the 
Splenick,  which  is  a  Branch  of  if, 
cannot  be  above  .iS.  No\v  the 
Dimenfions  of  the  Spleen  are  5 
Inches  in  Length,  3  or  4  in  Breadth, 
and  2  in  Thickneft.  I  lhall  there¬ 
fore  make  this  eafy  Suppohtion  for 
the  more  ready  Calculation,  that 
it  is  a  Cylinder  of  2  Inches  Diame¬ 
ter,  and  therefore  the  Square  of 
its  Circumference  being  36,  the 
Blood  muft  move  200  times  floW- 
er  in  the  Spleen,  than  ill  the  be¬ 
einning 
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ginning  of  the  Splcnick  Artery: 

Is  not  this  the  long  fought  for  Ufe 
of  the  Spleen  ?  So  produdive  is 
one  fimple  Truth  of  many  others. 

From  all  thisArt  and  Contrivance 
it  is  evident  Demonftration,  that 
the  Intent  of  Nature  was  to  dimi* 
nilh  the  V elocity  of  the  Blood,  and 
that  luch  a  flow  Motion  was  ablb- 
lutely  neceflary  for  the  fecerning 
of  the  Bile  in  the  Liver.  If  the 
Humours  which  are  leparated  by 
the  Glands  are  at  all  times  and 
places  the  fame  in  the  Blood,  and 
not  formed  after  the  manner  de- 
monftrated,  what  need  was  there 
for  diminilhing  fo  confiderably  the 
Velocity  of  the  Blood  ?  Let  the 
Blood  move  fail;  or  flow,  they  would 
be  always  the  fame,  and  always  in  - 
an  equal  aptitude  to  be  lecerned. 

The  Particles  which  compofe  Pr*- 
the  Bile,  bear  a  very  fmall  Propor-f^f£y£ 
tion  to  the  reft  of  the  Blood,  as  is  J 

evident 
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evident  from  the  great  Quantity  of 
Blood  that  is  carried  to  the  Liver, 
and  the  fmall  Quantity  of  Bile  that 
is  leparated  by  it.  In  a  large  Dog, 
whole  DuBus  Choltdochus  was  near 
as  big  as  a  Man’s,  I  could  never 
gather  above  two  Drachms  in  an 
Hour.  Now  there  is  thrown  into 
the  Aorta  every  Hour  about  4000 
Ounces  of  Blood :  And  it  appears 
by  the  Proportions  of  the  Arteries, 
that  the  Melenterick  and  Celiack 
are  to  the  reft,  as  i  to  8  ^  and 
therefore  500  Ounces  of  Blood 
are  carried ,  every  Hour  to  the  Li-  • 
ver.  And  fince  only  two  Drachms  • 
of  Bile  are  feparated  from  it,  the 
Bile  muft  be  to  the  Blood,  at  leaft, 
as  one  is  to  two  Thoufand.  It  is 
by  realbn  of  this  fmall  Proportion 
of  the  Bile  to  the  Blood,  that  it 
was  fo  necelTary  to  allow  lb  much 
Time  for  the  Attraction  of  the  Par¬ 
ticles  which  form  the  Bile.  From 

this 
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this  Contrivance  of  the  Porta\  the 
•  Bile  receives  another  advantage, 
not  lels  confiderable  than  the  Di¬ 
minution  of  the  "Velocity  of  the 
.  Blood;  And  that  is  the  Blood  ^ 
palling  thro’  fo  many  different 
Parts  before  it  comes  to  the  Liver, 
parts  with  the  greateft  part  of  its. 
Lympha ,  by  which  means  the 
Particles,  that  compofe  the  Bile, 
approaching  nearer  to  one  another, 
are  by  their  mutual  Attradion  foon- 
er  united.  And  the  confideration 
of  thefe  two  Contrivances  does 
highly  confirm  the  truth  of  this’ 
Theory  of  Secretion  :  For  the  Di¬ 
minution  of  the  Velocity  of  the 
Blood,  and  the  Subtradion  of  the 
Lympha,  can  agree  in  no  other 
end  than  the  uniting  of  the  Par¬ 
ticles  of  the  Bile. 

What  has  been  faid  concerning 
the  Bile,  does  fo  evidently  prove 
this  Dodrine  of  Secretions,  that 

L  there 


pf  if.  ^fvcn'tho’*e,fgu^ 

^  '"f  •  lir^' *  /ir*  '  i  -  .j  I  ^  "*2^  ^  M 


Yet  '  ' 


we  meet 

,'<  'i  ■■'.S 


i  Xf. 


nOjinet 

of  tjiie  truth  of  it, 

turq.  purluing |the . . ^ 

tho’''^  ia,'  a  ilie 

"■  i.J  •'  i.K.jl  ■  l«,v"  *  ■^  *  >  ■;.  ^  .'.,''1  ;"■?  ,4^,^*.'  ■•  j  4..'  -  .^- 


nmm%\on 

-A' ■'  '•■ 

'  a- 

pe  fut^tipj^s. 


of.Y 


ter  j^ontri-- 

' ■'  j 


-i  -fw^  \  j  5 
f  .If.  A. 


which,  contt-aiy  |o 
•Method  ptNatui:^  an  feapmg  tlie 
Other  Arteries,  aae  miallfit  whpre 


they  ipringfrf 

great  Arteryf.at|a,  im^eaiap 


.,  a  j  :'..  1.  X  Jv'  ^. .  . '.  u  -i-i  ■■• 


di¬ 


late  to  a  conliderabif  B,ign< 
Which  evidently  fiiews,  th^  J 
could  he  no  other  Defign  in  it,  but 
to  retard  the  Yeiocity  of  the  Blood. 
We  cannot  lupoofe  that  the  o 
Intention  was,  rtnat  a. 


tity 


of  '  Blood  might  go  to  the  T ef- 
ticies’i  Becaufe  then  there  had  been 
no*  Occafion  for  giving  the  Artery 
a  "different  Figure  from  all  others ; 
that  nafrow  Orifice  would  have  been 
uifficient  of  its  lelf  for  that  purpofe, 
which  the  Widenels  of  the  Artery 
■^'immediately  afterwards  does  neither 
“^hinder  nor  further.-  The  Orifices 
bf  the' Spermatick  Afteries  were 
fb  fmall,  that  I  could  not  mea- 
fiire  theih,  when  I  took  the  Di- 


"^^ftienfibns  *of  the  ^  other  Arteries  ;  ”  ' 
triiu  dardlv  gorie  frorri 


yet 


the  '^j/lf^  *befbte‘ '"they  dilate  as, 
",  ■‘if  riot  bmirer  than  orie  of 


;  the  Trimbah,  which  is  434.1: 
;N0W^if  Ve  fupp'ofe  their  Orifices 


Oi 


to 


17.3 


then  the  Blood 
move  ly  times  flower  where 
the  Artery  dilates  thari  it  does  at 
its  Orifice.  Agaiiij  we  conlfcantly 
find  that  all  the  Parts  of  ihe  Body 
are  {applied  with  Blood  by  fmall 

L  2  Arteries 


'H  „ 


Arteries ,  from  tlie  neareft  Trunks?  • 
If  this  Method  had  been  obfervM 
in  fending  the  Blood^to  the  Tefti-  . 
cies,3^  had .  received  their  Aij 

teries  ifom  the  Iliacks;  and  they 
had.,.r^n  but  a  little  way,  before 
t]bew,had  come,  to  the  en4,  of  their 
"  Butitifteadof  this,  twp 
Arteries  aren  made  to^  arife 
from  the  \Aorta^  ^a,  little  below  the 
Tmulgents,  a^nd  to  march  above  a 
Foot  before  they  come  to  the  Tef- 


•,  i  r\ 


L' 


Now  if  we  confider  that 
the  Velocity  of  the  Bload  in  the 

,  is  2  5  times, 


er;tban  Jt  is  at  its  Orifice,^that  is. 


in  tljie  /^arifd! ;  and  that  the  V elocify 
the  Blood  in  the  Iliaeks,  can  be 

i  ,  - .  -  -a  .  -  '  S>  '  ,  f  . 


..i 


^bpty^  very  litde  le,is,than  it  is  in  the 

,^^r/«,;wlicr,^fhe  Spermaticks  arife  • 
the  Blootl  mefejmpve  25  times  Bow¬ 
er  tpi  tfey  "reticles,  than  if  it  had 
gODie  ^afeeiA  ;t|ie,.  orjdinary  manner 
Iliaeks :  And  bfcaufe  tbe 

Space 


3  i. 


rf-‘  ^ 


space  it  runs  thus  flowly,  is  iWe 
fix  times  longef  than  if  it  ha(!‘gt 
from  tlielliacks  j  'therefore  it  muil 
be  I  jb  ■‘tinges  Ibiigef^int going  to 
the  Tefticles/^  thah  if  ^i^^ 
according  "  to  ‘ffe'  com  mon'  Courfe 
of  Nature!  SB  'that  the'  intefline 
Motioti ‘  of 'thfe '' Blood;  is  not’ Only 
aHayed^  buFllifirdfent  time  is  a'fter- 
wardk  in  owed'  life  feartides, '  which 
ire  to  cdrrfj/dfe  thfeSeed,  to  attrad 
and  cdafeice  Kfdf e  they  arrive  at 
the  Tefticles. 

Perhap^^^it  tliay  be  faid,  that 

'^c'Nofe,  and  the  WzXmfwered. 

of  the  Ear  are  feparated,  where  the 
Blood  ia  not  fo  languid  as  their 
■  Vifcidity  feems  to  require :  But  I 
anfwer,  that  they  are  Fluids  which 
fall  into  open  Paffages,  where  the 
Air  having  free  Admilfion,  carries 
oflF  part  of  their  aqueous  Fluid  j 
and  the  Remainder  becomes  thick, 
as  the  of  thd  Blood  does,  • 

L  3  when 


whenV  heated.  Befidest  we  muft 

V  <  >  4-'. 

remembef/  ‘that  tho’  the  iGoheii-  • 
on  of  the  Particles  depends  upon 
their  Figures  ,•  yet  the  Force  byi 
which  they  attradt  one  another, 
is  likewife  in  Proportion  to  their 
Solidities,  So  that>Particles  of  e-t 
qual  Magnitudes  1  and  ‘firnilar -Fii 
gures  may  cohere  iesqutlly  'ftrdngly, 
yet  the  moft  folifl  wilFlbonelt  junite. 
Hence  it  is^  that  of  two  Fluids  ■€- 
quaily  vifcid,  ’thc'^  heavieft  ihay  be 
feparated  in  Gla'nds  neareh  to"'  the 
Fleart  than  the  other  j  %od  'thaf 
two  Fluids  of  different  Vifcidities 
may  be  feparated  at  the  lameJtdoi* 
nity  to  the  Heart;^  if  tBe  quantity 
of  the  ContadtsJof  the  Partifeles  be 
fiich  as  will  make* amends  for  theif 
want  of  Solidity.  , 

Moft  if  not  all  the  Secretions* 
contain  a  greater'or  leffer  Proportion 
of  the  aqueous  Fluids  which  ihakes 
them^more  or  iefs  wiffidf  yet  that 

which 


xtliieh'  6@n.cainsithe  greateft  Quanta. 
ti£yy:i{niay!.confift'  of  Particles  jcn^ 
duedowiria  a  very  frnall  and  flow  atr 
tradtivecForce :  and  'cpnifc|uently 
fucb^  a-  Fluids  cannot  be-  lepatated 
by  any  Gland  jb  » oeanahe  nHeart^' 
as  that  whicb  hasi  a  leii  Prope^i'^j^n 
of  the  aoueousB Fluid, *iand  WliiGli 
confifts  of  'Particles  endued  with  as 
ikonser  attr^div^  porcej'  and  thisr 
laft  Fluid  may  be  much  more  vifeid, 
than  the  other  jrlwhufe  Paftieles  ar^ 
morodiluted  by  the*  watryj  jFltiid?- 
Now  how  it  comes  |o  pals  that  a' 
greater' or  lefler  Proportion  of  the: 
aqueous^  Fluid  is  feparated  in  any 
Gland,s>  I  -lhall.  Ihew  in  the  fecond 
Part  ^of  this  Difcourfe.  — 

But  that  the ’different  Vifciditie^ 
of  the  Secretions  do  not  depend  on¬ 
ly  on  the  greater  or  ileffer  Propor¬ 
tion  of  the  aqueous ‘Fluid,  is  evi¬ 
dent  frkn  the  foregoing,P,ropofiti- 
ocis ;  i!  unlefs  any  one  can  fuppole 
d  viHw  L  4  that 


that-chc;  Blood  confifts  onlycof  ofacdd 
Ibgc  offP^rticles :  Which  &ippofitir  tI 
on-^fihefides  that  it  contradrds  mac^ 
ter  lof  F ad,  can  never  account  for  ? 
the  Secretion  of  fo  many  different  7 
Fhiids^iq  And  that  the  Diverhty  of 
tlfCi  Attradions  in  the  Particlesiis 
the  Reafon,  why  various  Velocities  , 
of  the  Blood,  and  Diftances  jfiiom  ^ 
the  Heart,  arercequired  for  fecernrH 
ing;  of  different  Fii<|uor5q  n  as r moft  j 
evident  s  from +what  hasj:h«en  faid.'i 
concerning  thelBfe  anAthc/Seeddi 


A 


Some  Flu* 


tion  of  the  an^uepus  -Flijidi  had  beenfi 
requifitefor  feparating  of  idifferenti 
Sorts  fof  Fiuidsq  that  mighn  .•have 
been ^ d oner anyt,  where,->  nas  fhall: bCi. . 
ihewnt  after wardsi-  land  ISiatureihado’ 
not  beens  put^to  fo  many  Shifts  atido 
Contrivances,?  a§  we  have:  already 
■feen.  ,■«;  ■  ■  ; 


-C-  ZP- 


be  picrn- 
f  J  an^.  .  , 
vjhere.. 


As  fome^Fluids^  are  only:  todbel 
in  r  certaint  Vefocitres  of 

the 


foijOiii' 
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the  Slood^.  and  at  certain  Diftances 
frpnf’ the;  Heart ;  there  may  be 
others  that  may  be  feparated  any 
wherejrand  in  any  Velocity  o£‘the 
Elood.^  T hefe^areiuch  as  confift  of 


Particles  always  in  anequal  Aptitude  * 
tcT’^e'  fecer&d ;  and  tho’  fome  of 
them  may 'contain  feveral  ^ 
Particles,  yet  the  jHature  of  thefe  * 
F  lui  d  s  does*  do  t'depetid  up  o  n  t  h  e  A  t- 
tradicn  and'Cohefion  of  their  Par-  ^ 
tides.  Such  a  fort' of  Secretion  is  # 


L'yrnpha,'^  which  is  a  watry^- 
Fluid  fecerned  in  all  Parts  of  the  * 

Body,  for.  making  the  Chyle  more  i 
liquid.:^  If  it  be  faid ,  that  fincO  - 
the  LympA^r-might  have  been  fepa-  i 
rated  any  where,'’  and  that  it  lerves 
ohly  to'dilute  the  Chyle,  that  there  ^ 
ought  .*to  have  been  a  particular  . 
Gland  fomewhere  for  it  in  they#- 
domen,  as  being  the  more  proper  ^ 

Place  :  I  anfwer^  that  a  large  Quan- 
tity  of  /A^pAiSi^was^neGelfafy  ^Qt-hfecernU 

^  (  J  I  fever  al 

diluting 


diluting  vthe  Chyle, "‘astappealk'fayi 
tfe  numerous  Lymphedufe^  which  i 
difeharge  themfelves\\iiita  the  Rmi 
cepfacidum  Chyliy 

cmp  and  Subelavian^eins*  'nAnds 
if  fuchr  a  ^Quandty>  had  been  fepa¥i 
rated  by^  a  dand!or»i01ands^  in  thei 
Abdpmeny  appropriated  to  ihat  Idle|! 
they  inuft  haBe^hadiytryMaaige  and! 
confiderableFAfteri^aqcTl^e  Liv^) 
Tthj'Papt  jleand:^'  thfe'  Kidneys 
near  I  th  laorM.  of  ItBe  “  whdlb  Blbody  > 
=  which  palfe#<thfo1fthe 

if  the  Lymphatick  Qlands  had  ihadl 
!h:h  "*Part  more.  |whiehi  jis  the  le^: 
they^’eouid  'have  tod|iithefe  ithreel 
Parts  wouldf  have  -  had  near  onei 
half  of  the  (Blood,  and^  the  othed 
half  muft  have  leiwed  all  the  rt^ 
of  vthe  Body  :  W»hieh  would'havh 
been  a  very  unequal  Diftribution  o£ 
the  Blood.  ;:^Bfididesy91SIatiireds;al!0 
ways' very  fimple  land  frugal  inthttfl 
Operations  ^rihefjnever  is  at  any  hii« 
red)  I  necelTary 


neceirar^oEroublel'  And  I  will  ibexy 
in  the  fecond  Part  pf  this  Treatue 
how  the  Ljmpha  may  be  drawn  off,  s 
by  Glands  appointed  to  feparate  o-- 
ther  Fluids  f  jfb'that  for  this  Ope¬ 
ration  ihe  makes  noiPart,  is  at  no 
Expence  of  Blood  :»>  But  (he  muft 
have  been  at  abveryigreat  pne,  ^if, 
lb  much  /.yw^i^auhadsbeen  drawn 
pff  by  appropriated  Glandsi  >rIco3 

take  the  animal  Spints ’to.beb/^^^^j- 
another  Fluid  of  this  Kind.  T hey 
undoubtedly  cpnlift*^  of  by  far athe,'^*^- 
fealleft  Particles  imtthe  Blood,'  as 
appears  by  the  Minutenefs  of  their 
lecerning  Glands  5  and  therefore 
they  not  being  formed  by  the  Co^l 
hefion  of  other  Particles,  might* 
have  been  leparated  any  where. 

Yet  the  Animal  Oeconomy  receives 
a  c  great  Advantage  by  the  diftanf 
Station  of  the  Brain  from  the  Heart  ,• 
for  if  it5>  had  been  placed  nearer,^ 
and  received  the  Blood,  ftill  divi- 
/I  '  ■  -  tied 


w- 


I 


' 


dr^0d'mk<^£> 

the  Force  o|t  til?  A^r  io  the  Eungs^ 

luch  Particles  might  have  eritixH 
theGiaiids,  as,  afterwards  cohering 
to  one  another,  might  have  ob- 
ftru6ted  fuch  I  extremely  ^,narrow 
Channels.  How  the  Brain  beinh^ 


lijfn 

1 


}H  P  - 


.  Vti  irj  -.J.,  S.  \i. 


a!piftance,  thePar-t 
tides,  that  By  their  attradfve  Pbw- 


er 


'  ■  '4i  M- ^  ^  if:  i ../  li^ ■  i  T  i,  ]  { . 

tttie  %Q  cqa^eice,  and  tne_. 
aitudevyiU  hinder  their  entrin^ 
^‘^';'^'dands::"Eort:i":M 
^  ^  eq,  t]|?lt  thefe  Particles  ihoui'd^^ 
enter  the  i»iarids,  ^^an'^  tl^re^unit^ 


^  I  f  ,5. 


together,  they  would  th&'bbftradt^ 

^  ^  f  i  LJJ  :  ^  ^  ’  ..’I  '1  X  ’T>  r  5  X  :  b  -  i-  '  \  .  f- 

the'  Parage  to  the  Nerves ,  E^nH 
produce  Apoplexies,'  Palfies^^  Co¬ 


mas, 


The^Partides  of  which  tfie  ani- 


mal  Spirits  confift,  being  of  luch  ex¬ 
treme  FiqeneE,  their  Quititity  can 
bear  hut^a  trndl  Proportion  tq  the 
other  Fliiids'ih  the  Blood  /  and  cd^h- 

fequently 


leqtjently  there  was  a  Neceflity  pr. 
a  proil^i^^  Number  of  Glands  to 

0,‘s-  :,-  ’i-r.iC  _ 


I  ^  I , 

iO 


froiti'the 


this:  is  the  Realbn  of  the'  great  ,Etil| 
Brain. 


The  Operations  of  Natnrh^'ire-O/i/vf 
always  the  moft  ’fealie:and 
Kow  how  much  moreTafie  is^!t  to 
have  the  feverai  §edrei:ions  formedi&^w 
alter  the  Manher'x^lch  has  beet^*" 
demonhrated,  than  h8  filppoft 
rnany  different  jfbrts  of  ff articles  iff 
r|.e,Bjood,  asjhere  are  Fluidf^fe-  • 

ajrat§^[l  from  it  ?  It  is  not  eafie  to^^ 
efermii^,  hbw  many  different  Ibr^f 
ff  articles  irp  in  the  Blood.  In- 

feems  iff  notliing  fo 
defodiveras  in  the  .Knowledge  of 
tlie  Nature  of  the  Blood..  But  if 


-w  —  ..... 

the  fame  Pains  had  been  bellowed 
upon,  it  in  a  mechanical  Way,  that 
have  been,'  in  vain,  fpent' in  Ibarch 
of  its  Principles  by  '' 


b^its  Prindples  by  Chymifts/  we 
had  tong  e’er  now  had  a  more  per-^ 


t?i°;  Y' 


ttv 


* 


a. 


1^2 

fe(3:  Ktiowled^e  of  i  ts 

'  '^ever* ^'wB  "'Bail  IfavPby-^tiliyrijiftfjri 

which,  can  onjy  fhew  ho# 
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■  '  '  ^  VI  jM> 

its  ’Parts  ihay -be  alletBd^  'hot  what 
it  coritaihs. o  j  iia/u  ^ 

A  few  different 'foftS  of  Particles 
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rf  - 


On 


r? 


varioufly  COifibihed^,^  wil!  ‘  ptciBfufce 


:ee/%f^'’ 


.■s 


a 


:fT 


ft|«iii#ferh#ii 
hs  Pluiff  is  tfife'  Cbihhioh 

oit  iMfili!  3 


Cffe  , 


^  '^^ohly^five  ffiffeirent 


rti .' 


4^ 


T  'i 


r- 


in*  iiic  Diooq/  ana*cau  ttyora 
a,  bj  _c,  ‘3J  e,  their  icVlfarCoitt- 
binations,  withoutvaiyinFfhePfo- 
portions,  in‘-which  thPy 'Ir^ 
will  be  thefeffoilbwingi^'  <'rwc‘Jn 
ab:  acf:''ad1 
^  be:  bd,::^lae:  cefr'''* 

, ce:  de^'^abc; 

,  ah'd:  ahe:  ace:"  ad’e:^*‘  Y 

i)  d  c :  b  d  e : '  b  e  c : '  d  e  c :  ^^**-*^ 


a b  cd :  a  b  c  e:  a  e d  e t '  a bd  e : 
bede:  abede. 
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,j .  ^iut  thej;e  a^e 


riw  the  i^lopfi  I  ihall,^  not  de- 


«•  ii  •  '>  iv  v.U, 

.terxnine 
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iSf  o  Theory  of  Secretion  has  hi-  ofti>eO- 
therto  been  able  to  give  any  tolje- 
rable  Aecoutit  of  the  Operation  of  which  al- 
J^wginve,.  Diuretick.  or  fucli  Me- 
_mcines  as  promote  any  Evacuation,  o//^*- 
!  E^  if  the  Humou^  ^e  every  where 
equally..mixt  with  ,the  Blood,  that 

Aip„ev«y  . 

e  Body  thejXamey^^and  Its  Parti- 

are  not  mores  apt  to  forrh  eer- 
.  tain  Humours,  tpiome  certain  Farts 
pf-t;fie'BQ^^  in  others  j  pi;  if 

fbregd  by  the  Poiyerpf 
^y  j^etjicine  to  form  foch  Hu¬ 
mours  j  then,  and  in  this  Cafoj  the 
Quantities^ of  Elumour  leparated  in 
equal  times,  will  be  always  as  the 
Velocity t  of  the  Blood.  But  the 
Velocity  of  the  Blood  is  feldom 
doubled  by  any^Medicine,  and  nc- 
verj-trrpled  by  the  moft  acute  Fever, 


u 


as 


I 
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as  is  evident  'from  the  Number  of 
Puiies  in  a  Minute,  which  I  have 
rarely  found  above  rxo  in  the  high- 
eft  Hedick,  and  I  am  apt  to  think 
there  never  were  i8o  Pulfes  in  a 
Minute,  which  is  triple  the  Num¬ 
ber  they  generally  are.  The  Quan¬ 
tity  of  Humour,  however  drawn  off 
by  evacuating  Medicines,  is  often 
20  times  greater  than  the  natural 
Quantity  j  and  therefore  upon  fup- 
■  pofition  that  the  Humours  are  eve¬ 
ry  where  equally  mixt  with  the 
Blood,  the  Operation  of  evacua¬ 
ting.  Medicines  can  never  be  ac¬ 
counted  for. 

Tho’  this  Argument  has  the 
'Strength  of  a  Demonftration,  yet 
there  are  fbme  who  explain  the  O- 
peration  of  Purgative  and  other  e- 
yacuating  Medicines  by  a  certain 
ftimulating  Faculty  which  they  fay 
‘they  have,  whereby,  the  fluggilh 
Juices  are  not  only  forced  out,  but 

the 


f 


the  obfl:ru6ted  Channels  opened , 
and  the  Motion  of  the  Blood  is 
quickned.  But  tho’  we  lliould  al¬ 
low  liich  a  Power  in  thele  Medi¬ 
cines,  it  would  remain  to  be  ex¬ 
plained,  why  certain  Medicines  do 
only  ftimulate  certain  Glands  ?  Why 
does  Jalup  affect  only  the  Glands  of 
the  Inteftines,  Mercury  the  falival 
Glands,  and  Nitre  the  Kidneys? 
There  certainly  can  be  no  Account 
given  of  their  particular  Affedion 
or  Antipathy  ,  call  it  which  you 
^ill:  However  let  us  grant  they 
have  luch,  we  lhall  not  therefore 
find  them  qualified  to  produce  the 
Elfeds  they  do.  For  fir  ft  it  is  evi¬ 
dent  that  evacuating  Medicines  have 
fome  other  Power  befides  the  Iquee- 
zing  out  the  ftagnating  Juices,  be- 
■  caule  when  they  are  all  fqueezed 
out,  they  ftill  evacuate,  as  much,  if 
they  are  repeated,  as  they  did  be¬ 
fore  j  as  is  plain  by  contintiing  a 

M  Sali- 


,  Salivation  for  many  Days.  Second¬ 
ly,  we  cannot  fuppofe  that  all  Bo-« 

-  dies  have  every  where,  and  at  ail 
times,,  juices  ftagnating, .  but  thefe 

■  Medicines  conftantly  produce  their 
Effedls  mor  e  I  or  lels  at  all  times. 
Thirdly,  If  we  fhould  fuppofe  half ' 
the  Velfels  obftrudted,  an  evaeua-  i 
ting  Medicine.could  bpt  double  the  ^ 
Quantity  that  was  evacuated  before-i 
it  was  taken.  i  Fourthly,*  If  thefe  - 
Medicines  only  operate  thefe  ways, 
then  in  a  healthful  Body,  where  j 
there  were  no  Obftrudions,  theyjt 
would  have  no  Effedt  at  all.  Fifth¬ 
ly,  If  the  removing  Obilrudions 
•  were  the  Caufe  of  the, greater  Quan¬ 
tity  evacuated ,  then  the  Evacua¬ 
tion  fhould  ftill  continue  im  a  grea¬ 
ter  Degree  than  before  the  Obftru- 
dion  was  removed  j  whereas  in  Fad’ 
we  conftantly  find  it  lefs  as  the 

-  Medicine  works  off.  Sixthly,- Tho’ 
a  Medicine  by  ftimulating  a  Velfel 

^  may 


may '"qu.icken  the  Motion  of  the 
Fluid  in  that  Veflel,  yet  it  can  ne¬ 
ver  iricreafe  the  Quantity  of  Fluid 
running  thro’  it  in  equal  Spaces  of 
time,  becaule  it  quickens  the  Mo¬ 
tion  of  the  Fluid  only  by  contrad- 
ing  the  Yeflelj  and  therefore  the 
fafter  the  Fluid  is  made  to  run 
through  the  Velfel,  the  left  Fluid 
the  Orifice  of  the  Velfel  admits- 
and  confequently  after  the  Velfel  is 
contraded  by  the  llimulating  Me¬ 
dicine,  the  Secretion  will  be  left  in- 
ftead  of  being  greaters  That  a 
Stimulus  caufes  the  Part  upon  which 
it  adsto  contrad,  is  matter  of  Fad ; 
and  that  Turgative  Medicines  do 
ftimulate  the  Bowels, every  ones  owii 
Experience  convinces  him :  But  per¬ 
haps  it  may  be  faid  that  they  like- 
wife  ftimulate  the  Heart,  and  in- 
creafe  its  Force  j  being  they  not 
only  quicken,  but  raile  the  Pulle; 
fo  that  a  greater'Quantity  of  Blood 

M  ^  is 


i<^8 


is  lent  to  the  Glands  o£  tne  Guts  t 
This  I  readily  grant j  but  deny  that 
this  is  the  principal  A<aion  of  Purga¬ 
tive  Medicines }  becaufe  that  by  the 
fame  Force  a  greater  Quantity  of 
Blood  is  fent  to  all,  the  other  Glands 
of  the  Body,  whole  Fluids  are  not 
however  lenllbly  increaled :  and  the 
Glands  of  the  I nteftines*  receive  *a 
lefs  Quantity  in  Proportion  thin 
any  others,  becaufe  they’cannot  be 
fo  much  dilated  by  the  greater  Force 
of  the  Blood,  as  others,  which  are 
not  fo  much  ftimulated  by  the  Me¬ 
dicine. 

There  are  others  who  will  have 
evacuating  Medicines  endued  with 
an  attenuating  Quality,  by  which 
they  dilfolve  all  the  Cohelions  ol 
the.  Particles  of  the  Blood,  and  fo 
fet  the  feveral  Humours  at  Liberty 
to  pafs  through  their  proper  Glands. 
But  if  thele  Medicines  have  a  Pow¬ 
er  to  dilfolve  univerfally  all  the  Co- 
>  hcfionj 


I 
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Kehons  of  the  Blood,  then  evC' 
fy  evacuating  , Medicine  would  e- 
qually  an^  indifferently  inpreafe  the 
uantity  pf  every  Secretion  ,•  Mer- 
would  as  conftantly  purge  as 
falivate,  aiid  Nitre  promote  Per- 
Ipiration  as  well  as  Urine  j  but  this 
is  repugnant  to  Ejcperience.  If  they 
have  a  Power“'to  diffolve  certain 
Cohefions,  and  not  others,  what 
is  this  hut  the  fetting  certain  Parti¬ 
cles  of  the  Blood  at  Liberty  to  pals 
through  their  proper  Glands,  which 
were  not  fb  before  ?  And  is  not  this 


a  preparing  the  Humours  in  the 
Blood,  in  order  to  increafe  the 
Quantity  of  Secretion?  Mull:  not 
■  therefore  evacuating  Medicines  have 
a  Power  to  affed  and  operate  upon 
fbme  Particles  and  not  others,  that 


is,  to  repel  fome  Particles,  attrad 
retain  and  alter  others  ?  And  this  is 
what  we  affirm  to  be  in  all  MedL 

M  3  cines. 


ijo 

cines,  and  what  a  thoufand  chyrti!- 
cal  Experiments  evince. 

There  has  never  yet  been  any 
Theory  of  Secretion  which  would 
from  one  Principle  explain  the  dif¬ 
ferent  Operations  of  evacuating  Me¬ 
dicines.  The -Operation  of  Pur-^ 
gative  Medicines  has  been'^ gene¬ 
rally  explained  by  their  ftim'ulating 
Faculty,  of  Diureticks  by  liquifying 
the  Blood,  and  Sudorificks  by  heat¬ 
ing  and  ratifying  it.  Whereas  Na¬ 
ture  always  ads  the  moft  fimply  ,• 
and  from  this  one  fimple  Principle 
of  different  Medicines  attracting  dif¬ 
ferent  Particles  of  the  Blood’  the 
Operation  of  all  evacuating  Medi¬ 
cines  is  moft  eafily  accounted  for. 

The  feveral  Humours  being  foiT 
raed  by  the  different  Cohefions  of 
the  Particles  of  the  Bipod,  the 
Quantity  of  Humour  fecerned  by 
any  Gland,  muft  be  in  a  Proporti¬ 
on  compounded  of  the  Proportion, 

that 
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that  the  Number  of  the  Particles, 
cohering  in  fuch  a  manner  as  is 
proper  to  conftitute  the  Humour 
which  paflfes  through  the  Gland, 
bears  to  the  Mafs  of  Blood,  and  of 
the  Proportion  of  the  Quantity  of 
Blood  that  arrives  at  the  Gland. 
And  hence  it  follows,  that  where 
there  is  a  determined  Quantity  of 
a  certain  Humour  to  be  leparated, 
the  Number  of  the  Particles  that 
are  proper  to  compofe  the  fecerned 
Liquor,  muft  be  reciprocally  pro¬ 
portional  to  the  Quantity  of  Blood 
that  arriveth  at  the  Gland:  And 
therefore  if  the  Quantity  of  the  Se- 
cretion'is  to  beincreafed,  theNum- 
ber  of  the  Particles  is  to  be  increa- 
fed  ,•  if  the  Secretion  is  to  be  lef- 
fened,  the  Number  of  the  Parti- 
ticles,  that  are  proper  for  fuch  a 
Secretion,  is  to  be  leflfened  in  the 
fame  Proportion.  Medicines  there¬ 
fore  which  can  alter  the  Cohellons 

q  and 


and  Combinations  of  the  Particles, 
can  either  increafe  or  diminilh  the 
Quantity  of  any  Secretion.  Thus 
for  example,  iiippofe  the  Humour 
which  palTeth  through  the  Glands 
of  the  Inteftines  to  be  compoled  of 
three  or  four  ieveral  forts  of  Parti¬ 
cles^  that  Medicine  which  will  ea- 
fily  cohere  to  thefe  Particles,  and 
cohering  increafo  their  mutual  At¬ 
tractions,  fo  as  they  unite  in  grea¬ 
ter  Numbers  at,  or  before  they  arS 
rfve  at  the  Inteftines,  than  they 
would  have  done  if  the  Medicine 
had  not  been  given,  muft  necefta- 
rily  increafo  the  Quantity  of  Hu¬ 
mour,  which  pafleth  through  the 
Glands  of  the  Inteftines,  if  the 
Quantity  of  Blood  which  arrived  at 
the  Glands  is  not  diminiflied  in  the 
fame  Proportion,  as  the  Number  of 
the  Particles  is  increafod.  After 
the  fame  manner  do  Diureticks, 

Sudo- 
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Sudorificks,  3.nd  Medicines  which, 
promote  sU  other  SecretionSj  ope- 

rate.  /-  i  i 

■  .  If  Medicines,  which  increafe  the 

Quantity  of  any  Secretion,  operate 
by  uniting  to,  and  augmenting  the 
attractive  Force  of  the  Particles, 
which  compofc  the  Humours  to  be 
lecerned  j  may  not  the  Particles 
of  fbme  Humours,  fooner,  more 
eafily,  and  ftrongly  unite  to  the 
Particles  of  fome  fort  of  Medicines, 
than  to  another  lort }  And  con{e~ 
quently,  may  not  different  Humours 
require  different  purgative  Medi¬ 
cines  to  carry  them  off  thro’  the 
Glands  of  the  Inteftines  ?  And  does 
not  this  re-eftablifh  the  Dodrine  of 
elective  Purges,  confirmed  to  the 
Ancients  by  Experience  and  Ob- 
fervation,  but  rejected  by  the  Mo¬ 
derns  thro’  a  fal'fe  Philofophy  ? 

Why  the  increafing  the  Quan¬ 
tity  of  fbme  Secretions  fhould  di- 

•  minifh 


minifli  that  of  others,  it  is  not  eaiy 
to  explain  by  any  other  Theory. 
For  if  the  Blood  is  equally  mixt 
in  every  Part  of  the  Body  with  all 
the  Humours  which  are  feparated 
from  it,  that  is,  if  the  Mixture  of 
the.  Blood  is  every  where  alike  5  fo 
that  every  Humpur  bears  the  fame 
Proportion  to  the  reft  of  the  arte¬ 
rial  Blood,  in  one  Part  of  the  Body, 
that  it  does  in  another,  (as  all  other 
Theories  ftippofe)  and  if  every 
Humour  has  its  own  proper  Gland 
thro’  which  it  is  feparated  j  then, 
what  is  feparated  by  one  Gland,  is 
not  ftibtraded  from  another,  and 
confequently  does  not'diminifti  the 
Quantity  of  Humour  which  flows 
to  this  other,  but  indeed  does  ra¬ 
ther  increafe  the  Quantity  of  this 
Other  Secretion  ;  for  the  more  any 
one  Humour  is  carried  off,  the 
greater  Proportion  any  other  re¬ 
maining  in  the  Blood,  bears  to  the 

remaining 
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remaining  Blood  :  j  And  therefore 
the  more  any  one  Secretion  is  in- 
creafed,  the  more  all  the  reft  fhould 
be  encreafed  likewile.  But  if  all 
the  Humours  are  compofed  by  the 
■  Combination  of  a  few  different 
forts  of  Particles,  then  the  more 
apt  thefe  Particles  are  to  run  into 
any  one  fort  of  Combination,  the 
left  all  other  Combinations  muft 
be  j  and  confequently  the  increafing 
of  any  one  Secretion,  muft  neceffa- 
rily,  diminifh  the  (Quantity  of  all 
others,  but  moft  efpecially  of  that 
which  has  the  moft  of  the  fame 
fort  of  Particles. 

If  the  feveral  Humours  which 
are  feparated  from  the  Blood,  are 
not  formed  after  the  manner  we 
have  fliewn,  then  the  Blood  muft 
be.  compofed  of  near  thirty  fimple 
Humours,  for  fo  many  at  leaft  are 
conftantly  feparated  from  it.  But 
to  fuppofe  the  Blood  compofed  of 

'  ,  fb 


fb  many  fimple  Humours,  as  are 
daily  fecerned  in  the  Glands,  is  not 
at  all  agreeable  to  that  Simplicity 
which  Nature  afFeds  in  all  her  Ope¬ 
rations.  The  Principles  of  all  na¬ 
tural  Bodies,  are  laid  by  Philolb- 
phers  not  to  exceed  the  number 
five^  and  yet  how  prodigious  is  the 

Variety,  which  reliilts  from  their 
different  Mixtures,  and  Modifica¬ 


tions.  A  few  Rays  of  Light,  of 
different  Refrangibilities,-  mixt  all 
together,  produce  a  white  Colour ; 
but  varioufly  combined  exhibit  all 
imaginable  V ariety  of  Colours, 
And  can  we  imagine  Nature  to  have 
made  ufe  of  lefs  Art  and  Contri¬ 
vance,  in  the  building  of  a  Fabrick, 
whofe  every  Part  demonftrates  the 
W^ifdom  of  the  Builder,  and  excites 
our  Wonder  and  Admiration.  No, 
undoubtedly  the  ieveral  Humours 


are  compofed  by  the  various  Com¬ 
binations,  and  Mixtures,  of  a  few 

different 
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different  fortj  of  Particles :  This  is 
agreeable  to  the  Methods  of  Nature, 
which  never  ufes  more  Means,  or 
Inftruments,  when  fewer  will  do: 

It  is  evident  that  in  many  of  the 
Humours  die  actually  ufes  this  Me¬ 
thod  j  and  this  Method  fuppofed, 
gives  a  more  eafy  and  fatisfa^tory 
Account  of  the  feveral  Phammena 
of  Secretion ,  than  has  ever  ye# 
•been  given  by  any  other  Theory. 

For  if  the  feveral  Humours  are 
formed  by  the  various  Combinati¬ 
ons  of  a  few  Particles,  what  can 
give  a  more  eafy  and  natural  Ac¬ 
count  of  evacuating  Medicines, 
than  to  fuppofe  them  to  have  a 
Power  of  drawing  certain  Particles 
of  the  Blood  fb  one  another,  in 
nrder  to  form  a  Humour,  which 


being  therefore  more  abundant  in 
the  Blood,  mud  heceffarily  be  fe- 
parated  ina  greater  Quantity  ?  And 
this  is  no  hard,  nor  unnatural  Sup-r 

pofition. 


i 


pofitiooy  when  chymieaL  Ixpefisfi 
ments  evince  that- there  45  fuchra  i 
Power  in  every*  Particle  ^oh  matteriO 
If  therefore  Medicines  ha\% rfoch' 

•  Power,  and  the  Humonrs  ar&com^ 
pofed  as  has  been  faid,  it  is  Demon-  ^ 
ilration  that  evacuating  Medicines 
do  operate  in  the  manner  has  been  ^ 
explained,  and*  that  all  other  Ac*®  ' 
counts  which  are  contrary  to  this 
are  falfe  and  groundlels,'iai£i^ 

How  it  comes  to  pafs  that  the^i 
Blood  in  every  individual nis  more  ^ 
apt  toifall  into  fome  certain  Com-^'^o 
binations,  than  it  is  in  otherSjaif^Jf 
freely  own  my  Ignorance',*  but  from  ^ 
this  Propenfity  ariles  all  the  diffe¬ 
rent  Temperaments  and  •Conftitu-*u 
tions  of  the  humaneBody.  For  it  ^ 
is  not  the  more  copious  Secretion 
of  any  of  the  more  noted  Humours; 
which  conftitutes  a  Temperament  j 
but  it  is  a  certain  Proportion  of  all 
the  Humours  amongft  themfelvesj 

and 


I 


.  and- perhaps  f:  to .  every  Proportion' 
there  is  an,  agreeable  Fitnelsfand 
Dilpofition  of  the  folid  Parts.  The 
common  Nature  of  Animals  allows 
of  as  many  different  Temperaments, 
as  there  are  kinds  of  living  Crea¬ 
tures  j  and  every  Individual  of  each 
Kind,  may  as  well  have  its  own  pro- 
-per  Temperament,!  as  its  peculiar 
Features  and  Lineaments.  Some 
Temperaments  may  differ  fb  little 
from  one  another ,  that  the  lead: 
change  may  make  them  fall  into 
one  another.  Others  again  arefo 
widely  different,  that  the  whole 
Force  of  Nature  can  never  drive 
the  one  into  the  other.  And  fee¬ 
ing  the  Combinations  of  the  .Hu¬ 
mours  are  almoft.  infinite,  fbme 
'mud  be  very  lingular,  and  very 
different  from  the  generality  of 
Combinations;  and  from  thence 
it  is  that  we  find  very  odd,  and 
remarkable  Condi tutions,.  in  which 

not 
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not  only  Medicines,  but  even  Meats  i 
and  Drinks  have  not  their  ulual, 
but  many  times  a  quite  contra¬ 
ry  EfFed.  And  upon  this  depends ; 
the  different  Appearances  of  the; 
fame  Diftemper  in  different  Perfbns ; 
and  for  the  fame  Reafbn  it  is,  that 
what  proved  fuccefsful  to  one,  will 
not  always  in  the  like  Cafe  relieve  ■ 
another. 

Nature  has  not  confined  the; 
Health  of  humane  Bodies  to  one 
certain  and  particular  Conftitution, 
to  which  the  nearer  any  other  is, 
the  more  healthful  it  is  j  and  the 
farther  from  it,  the  lefs :  But  as  in 
a  Clock,  it  is  not  at .  all  neceffary 
to  its  going  well, .  that  the  Move¬ 
ments  be  difpofed  after  one  certain 
manner,  or  that  they  be  joined  to¬ 
gether  in  one  certain  Proportion; 
but  there  may  be  leveral  Difpofiti-  i 
ons,  and  Proportions,  all  equally 
good;  So  there  are  feveral  Tem¬ 
peraments 
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peraments,  or  Conftitutions,  which 
‘neceffarily  produce  good  Health. 

As  every  Kind  of  Animals,  tho’  of 
vary  different  Temperaments  from 
one  another,  may  enjoy  a  perfect 
Health  ^  fo  undoubtedly  this  Health 
may  be  equally  diftributed  to  fevc- 
ral  Temperaments  of  each  Kind. 
There  are  many  perfcdly  beautiful 
Dilpolitions  of  the  different  Features 
of  the  Face,  there  are  many  more 
which  cannot  be  faid  to  be  difagree-* 
able,  but  the  Multitude  of  ugly  ones 
•is  almoftinfinite.  It  is  the  fame  thing 
with  the  Humours  of  the  Body  j 
a  perfect  Health  may  be  the  relidt 
of  various  Proportions  of  the  Hu¬ 
mours  amongll  themfelves  j  the 
feveral  Degrees  of  Health  may  arife 
from  a  much  greater  Variety  in  the 
Proportion  of  the  Humours  5  and 
without  doubt  there  may  be  innu¬ 
merable  Combinations  inconftftent 
with  any  Degree  of  Health. 

N 


The 
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^he-  The  Animal  Body  is  nothing 
ledfof  but  a  Machine,  whofe  Adions  and 
Motioiis  ate  all  performed  by  Fluids 
jor  the  un-  lecerned  from  the  Blood,  and  Se- 
ing  the  cretion  is  the  oprmg  ot  all  the  ani- 
^^®"'’-^mal  Fundions.  By  its  means  the 
Heart  beats,  the  Blood  circulates, 
the  Limbs  are  moved,  and  the  Ali¬ 
ments  Goncoded  and  digelied,  and 
in  a  word,  the  whole  Animal  Oe- 


•  conomy,  and  Life  depend  upon  it  ; 
the  Blood  its  lelf  leeming  to  have 
■little  other  ule,  belides  the  recruit¬ 
ing  and  renewing  the  fecerned  Li¬ 
quors.  I  fay  therefore,  fince  Life 
and  Health  depend  upon  the  Secre- 
tioi^s ;  lb  likewife  muft  all  Dileales, 
whi^  are  laid  to  be  univerlally  ia 
the  Blood,  and  many  of  thole  which 
alFed  particular  Parts.  If  the  Quan¬ 
tity  and  Quality  of  all  the  Secreti¬ 
ons  are  luch  as  are  proper,  and 
ufeful  for  the  feveral  Purpofes,  for 
*  which  by  Nature  they  are  intended. 
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liow  is  it  poffible  but  that  the  whole 
Animal  Oeconomy,  muftbeinright 
.  Order,  and  that  Body  in  a  good 
State  of  Health  ?  Unlels  we  can 
fuppole  an  Error  in  the  firft  Con¬ 
trivance  of  the  Body,-  a  Suppofiti- 
on  no  Man  in  his  Senles  can  make. 
But  if  the  Quantity  of  arty  Secreti¬ 
on  exceeds  its  due  Bounds,  what 
Dilordefs  it  makes  is  evident  from 
a  Diarrhoea,  Diabetes,  Epiphora, 
Sweatings,  ^c.  If  the  Quantity  of. 
any  Secretion  falls  Ihort  of  what  it; 
ought  to  be,  the  Effedts  are  of  no 
lels  pernicious  Confequence  ^  as  ap¬ 
pears  from  a  Suppreffioh  of  Urine 
in  the  Kidneys,  from  the  Jaundice 
and  a  Stoppage  of  Perlpiration. 
And  that  the  Quality  of  the  Secre¬ 
tions  altered  do  likewile  create  great 
Diforders,  is  obvious  from  the  Pains 
of  the  Cholick,  of  a  Diarrhea,  and 
Dyfentery,  from  the  Sharpnefs  of 
Urine,  which  fbmetimes  produces 

N  2  Ulcers 
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Ulcers  in  the  Bladder  and  Kidneys  j 
and  even  the  Spittle  is  known  to 
corrode  the  Mouth.'  I  have  ciiofeh 
to  give  molt  Indances  of  fuch  Se-  ’ 

■  cretions,  as  are  properly  Evaciiati-' 
ons,  becaule  their  Effedts  are  appa¬ 
rent  to  every  Body,-  and  cannot 
poflibly  be  faid  to  be  only  a  Notion. ' 
But  if  the  Alteration  of  rhofe  is  of 
luch  ill  Confe<|uence,  what  Effedts 
inuil:  an  undue  Qiiantity,  or  the 
vitiated  Quality  of  thefe,  which 
are  retained  in  the  Body,  and  em¬ 
ployed  about  the  neceflary  Fundti- 
onsofLife,  produce.^  The  Difor- 
ders  they  create,  are  not  fo  evident¬ 
ly  the  Effedfs  of  their  ill  State,  tho’ 
by  ajud  reafoning,  we  mayfome-’ 
times  deduce  them,-  and  therefore; 
a  right  Notion  of  Secretion  mud: 
be  of  the  greateft  Ufe  and  Impor-, 
tance ,  for  the  underdanding  of 
molt  Dileaics. 


I  (hall! 
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I  fhall  pnly  inftance  in  a  Diabetes, 
and  from  this  Dodrine  of  Secretion 
•  explain  the  Nature  of  that  Difeafe 
hitherto  unknown.  The  Symp” 
toms  which  precede  a  Diabetes, 
are  little  wandring  Pains,  and  fre¬ 
quent  Twitehings  of  the  Tendons  j 
theie  are  followed  by  a  profufe' 
Evacuation  of  a  clammy,  fweetifh 
Urine,  as  if  Honey  were  dilTolved 
in  it  5  which  is  conllantly  attended 
with  a  Thirft,  quick  Pulfe,  Faint- 
nefs,and  Lofs  of  Strength :  All  which 
depend  upon  the  Flux  of  Urine, 
and  increafe  and  diminilh  in  the  . 
fame  Proportion  with  it.  The  e- 
vident  Caufe  of  this  Diftemper  is 
an  habitnal  drinking  of  ftrong  Li¬ 
quors,  and  the  more  fpirituous  they 
are,  the  fooner  and  more  violently 
they  bring  it.  But  a  Diabetes  is 
not  always  caufed  by  an  habitual 
drinking  of  ftrong  Liquors,  for 
fometimes  it  proceeds  from  fome 

3  internal 


I B  Of  Animal  Secretiom 

internal  and  latent  Cauie.  How¬ 
ever,  the  Nature  of  the  Difeafe  is 
always  beft  known,  by  conhdering 
what  EfFedts  the  evident  Caufes  of 
it  produce  in  the  Body. 

By  an  habitual  drinking  of  ftrong 
Liquors,  it  comes  to  pals  in  pro^- 
•  cels  of  Time,  that  the  Serum,  or 
thin  Part  of  the  Blood,  contains  a 
large  Proportion  of  a  Ipirituous 
Fluid;  or  that  Part  of  the  Serum 
which  Ihould  be  Water,  is  for  the 
greateft  part  Spirit.  Now  the  Salts 
of  the  Urine  or  Blood,  will  not 
.  diffolve  in  a  vinous  Spirit,  that  is, 
the  Particles,  of  which  the  Salts 
conim,  are  more  ftrongly  attradl- 
ed  by  one  another,  than’  they  are 
by  liich  a  Fluid,  as  by  Experiments 
it  appears.  And  therefore  the 
Quantity  of  Salts  in  the  Blood, 
will  be  daily  increaled,  and  circu¬ 
lating  thro’  the  capillary  VelTels, 
ipull  irritate  the  fine  Fibres,  and 
’  caule 
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caufe  little  Pains  and  Twitchings 
,  all  over  the  Body.  But  when  the 
Serum  is  full  of  thefe  Salts,  the 
diftance  between  them  and  the 
Globules  of  the  Blood  will  be  lefs  ; 
and  confequently  they  will  attraft 
the  Globules  of  the  Blood  more 
ftrongly  than  the  Globules  attrait 
one  another  j  and  the  Globules, 
or  red  Part  of  the  Blood,  ■  will  be 
dilfolved  and  diffuied  thro  the  Se¬ 
rum  of  the  Blood.  And  this  again 
is  confirmed  by  Experiments  j  for 
nothing  does  render  the  led  Pait 
of  the  Blood  fo  fluid ,  and  keep  it 
more  from  coagulating,  when  drawn- 
in  a  Cup,  than  urinous  Salts  and 
Spirits.  When  the  red  Part  of  the 
Blood  is  thus,  diflolved  and  united 
to  its  Serum.,  it  will  with  the  Serum 
be  carried  off  thro’  the  Glands  of 
the  Kidneys,  and  being  united  to 
the  Salts,  will  alter  their  Figures 
and  Properties;  as  Litharge  and 

Is[  4  Corail 
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Corall  dp  the  Salts  of  .  Vinegar, 
giving  them  a  fweet  Tafte. 

All  quick  Evacuations  of  theVcP 
fels  mull  diminifh  the  Quantity  of 
Fluid  feparated  in  the  Glands  ,-  and 
therefore  the  greater  Quantity,  of 
Urine  is  voided  in  a  fmall  time,  the 
lels  Saliva  and  animal  Spirits  will 
be  fecerned  by  their  re/pe<Stivc 
Glands:  And  conlequetitly Third:, 
Faintneis,  and-  Lois  of  Strength 
will  increale,  as  the  Quantity  of 
Urine  excreted  increaleth. 

This  being  the  State  of  the  Blood, 
it  is  evident  that  the  Indications  of 
Cure,  are  to  diflolve  the  Cohefions 
of  the  Salts  with  the  Blood,  and  to 
carry  them  off  by  Urine.  Thefe 
can  be  anfwercd  by  nothing  fooner 
or  better  than  Waters,  which  are 
therefore  to  be  drunk  in  large  Quan¬ 
tities.  And  ol  all  Waters,  thole 
which  have  a  Tindure  of  Lime  are 

heft. 
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beft,  becaufe  Lime  does  ftrongly 
attract  urinous  Salts. 

I  could  fliew  the  Ufefulnefs  of 
this  Dodrine,  in  explaining  fome 
Symptoms  of  Fevers,  Rheum  atifms, 
Small-Pox,  and  fome  other  Difea- 
fes,  which  are  not  thought  to  de¬ 
pend  upon  Secretion,-  and  from 
thence  deduce  what  things  are  hurt¬ 
ful,  and  what  uleful  in  the  feveral 
Methods  of  curing  them:  But  that 
would  carry  me  beyond  my  prelent 
Defign,  and  perhaps  may  more  ful¬ 
ler  be  illuftrated  fome  time  hereaf¬ 
ter.  I  will  only  take  notice,  thitofRUu- 
fiom  this  Theory,  we  have  a  plain 
and  cafie  Account  of  the  Thick- 
nefs  of  the  Blood  in  Rheumatifmsj 
for  it  is  known,  that  this  Difeale 
arifing  generally  from  a  Cold,  the 
frigorifick  Particles  entering  the 
Pores  of  the  Skin,  not  only  dilpofe 

the  Blood  to  run  into  fuch  Cohe- 

lions 
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the  Serum  of  the  Blood,  which  will 
be  fcrongeil  in  the  Extremities  where 
the  Motion  of  all  the  Particles  is 
near  equal  by  the  1 1"’’ Propoution. 
That  it  is  in  this  manner  our  Blood 
is  affeded  in  Colds,  and  not  by  the 
Stoppage  of  thePores,  as  is  generally 
thoughtjicould  veryevidently  prove. 
This  equal  Celerity  of  the  Particles 
of  the  Blood  in  the  Extremities,  is 
likewife  the  Reafon  why  the  Con¬ 
cretions  of  the  Gout  are  formed 
there  j  unlefs  by  frequent  Debauch¬ 
es,  or  a  Decay  of  Nature,  the  Mo¬ 
tion  of  the  Blood  becomes  fo  lan¬ 
guid,  that  thefe  Particles  eafily  at- 
trad  one  another  in  the  Blood- vef- 
fels  of  the  Bowels,  where  1  have 
flhcwn  that  the  Motion  of  the  Blood 

is 
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is  alfo  very  flow:  And  then  flich 
Remedies  as  warm  and  increale  the 
inteftine  Motion  of  the  Blood,  and 
thereby  difturb  the  Attraction  of 
the  gouty  Particles,  relieve  the 
Bowels,  and  lend  the  peccant  mat¬ 
ter  to  the  Extremities  again.  ICoofthe 
this  Attraction  of  the  Particles 

3 

the  Urine,  is  owing  the  Formation 
of  Gravel  and  Stone  in  the  Kid¬ 
neys  and  Bladder  j  and  the  Nucleus 
of  the  Stone  in  the  Bladder,  being 
almofl:  equally  lurrounded  every 
where  with  the  Fluid  of  Urine,  its 
Attractions  are  almoft  every  where 
equal  j  and  therefore  the  Stone  is 
made  up  of  fo  many  parallel  Shells 
ot  Laminte.  Now  frorri  this  itde- 
monftratively  follows,  that  copious 
and  liberal  drinking  muft  necelTari- 
iy  prevent  the  Growth  of  both: 

For  by  that  the  attractive  Particles 
are  removed  at  a  diftance  too  great 
to  attract  one  another.  Provided 

.  always 
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always  that  the  Drink  be  Inch,  as 
is  not  highly  faturated  with  Parti’ 
cles,  which  eafilyand  ftrongly  at- 
trad  one  another  ^  what  thefeDrinks 
are,  they  who  know  the  Nature 
of  the  Liquors  which  are  conamonly 
drunk  will  eafily  underhand. 
fheO^e-  As  this  Principle  of  Attradion 
SX/*«will  account  for  mold;  Difeafes;  fo 
expikaUe  |  (Joubt  not,  but  that  by  it  likewife 
0im,  the  Operations  of  all  forts  of  Me¬ 
dicines  may  be  explained.  For  ex¬ 
ample,  Medicines  which  thicken 
the  Blood,  are  foch  as  confift  of 
very  fmall  Particles,  and  endowed  • 
with  a  ftrong  attradive  Force,  by 
which  eafily  cohering  to  the  Glo¬ 
bules  of  the  Blood,  they  increafo 
their  Attradion  to  one  another, 

.  and  fo  produce  a  Coagulation,  or 
at  lead:  a  thickening  of  the  Blood. 
On  the  contrary,  if  a  Medicine 
confifts  of  fiich  Corpufcles,  as  will 
eafily  unite  with  the  aqueous  Parti- 
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cles,  and  increafe  their  Attradion  ; 

Co  that  they  attrad  the  Globules  of 
the  Blood  with  a  greater  Force 
than  thefe  Globules  attrad  one  ano- 
ther,  then  will  the  Globules  recede 
from  one  another,  be  diffufed  thro’ 
the  Serum y  and  the  Coagulum  be 
diffolved.  A  Gonorrhea  is  undoubt- 
edly  produced  by  a  very  acfave 
which  being  ftrongly  attraded  by 
the  Humour  in  the  Glands,  and  u- 
nititig  to  it,  like  the  Acids  of  Salt 
and  Vitriol  to  Mercury  in  the  Pre¬ 
paration  of  Sublimate,  forms  a  ve¬ 
ry  viruletit^^i'r,  which  corrodes  the 
Veffels,  and  produces  Ulcers.  And 
as  Sublimate  iofes  its  corrofive  Fa¬ 
culty  by  the  Addition  of  more 
Mercury,  which  ftrongly  attrads 
its  acid  Salts  j  fo  Mercury  mixt  with 
the  Blood,  attrads  the  add  Salts  of 
the  Pox,  and  uniting  to  them,  car¬ 
ries  them  off,  either  by  Stool,  Spit¬ 
tle,  orotherwife.  This  Power,  by 

which 
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which  Mercury  attrads  acid  and 
fharp  Salts,  is  the  Reafon  why  Cin¬ 
nabar  is  fo  good  a  Medicine  in  fixt 
and  vagrant  Pains,  as ,  in  a  Rheu- 
matihn:  For  the  Urine  of  Rheu- 
matick  Perlbns  is  found  upon  Ex¬ 
amination,  not  to  contain  its  due 
Quantity  of  Salts,  which  therefore 
being  retained  in  the  Blood  turn  a- 
cid,  and  produce  Pains. 

Now  who  can  doubt  of  the  Truth 
of  a  Trinciple  fb  fimple,  and  yet 
which  like  a  Mafter-key  opens 
Works  of  very  different  Contrivan¬ 
ces,  and  dilcloles  an  Uniformity  in 
all  the  Operations  of  Nature,-  fo 
that  every  one  may  fee  and  read  the 
fame  Thought  and  Hand  in  the 
Contrivance  and  framing  of  every 
part  of  the  Univerle.  By  it  we  lee 
the  Reafon  why  the  Branches  of  all 
the  Arteries  in  the  Body,  have  the 
Sum  of  all  their  tranfverfe  Sedlions  . 
greater  than  the  tranfverfe  Sediori 

of 
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of  the  Aorta  ■,  for  if  it  had  been  o- 
therwife,  there  could  have  been  no 
Mucilage  feparated  for  the  eafy  Mo¬ 
tion  of  the  Joints,  without  fuch  a 
•Strudure  as  the  Spleen  at  every 
Joint  where  this  Mucilage  was  ne- 
ceffary.  By  it  the  Reafon  not  on¬ 
ly  o£^e  general  Strudure  of  the 
Veffels  is  demonftrated,  but  like- 
wife  theNeceffity  of  the  Frame  and 
Situation  of  the  particular  Parts,  as 
•of  the  Lungs,  Spleen,  PortUy  and 
of  all  the  Glands.  By  it  the  Na¬ 
ture  of  the  Blood  and  all  the  Secre¬ 
tions  may  be  explained.  By  it  the 
whole  animal  Oeconomy,  and  all 
its  Dilbrders ,  the  feveral  Dileales 
incident  to  the  Body,  the  Nature 
of  their  Remedies,  and  the  ways  of 
their  Operations  may  be  accounted 
for.  This  is  that  grand  Principle, 
by  which  all  the  Particles  of  matter 
in  this  Planet  are  aduated.  By 
which,  but  with  a  different  Force, 


all  tlie  Planets  are  carried  round  the 
^un  j  and  as  the  projedile  Velocity 
of  the  PlanetSy  adjufted  to  the  Sun’^s 
Attraction,  caufes  them  to  move  in 
their  fever al  Orbits  j  I'o  the  V eloci- 


ty  of  the  Blood,  adapted  to  the  At¬ 
traction  of  its  Particles,  caufes  the 
feveral  Humours  to  be  feeerned  at 
certain  diftances  from  the  Heart  by 
their  refpeClive  Glands. 

I  lhall  now  proceed  to  the  fe- 
cond  thing  I  piopofed  to  ihew  j 
which  ts,  'whereby  the 

feveral  I'lmck^  after  they  are  far¬ 
med  in  the  Bloody  are  feparatedfrom 
h  by  the  Glands. 

This  does  depend  intirely  upon 
the  Figure  and  Structure  of  the 
Glands;  which  mud  be  therefore 
Frd  determined.  As  Truth  when 
plain  and  evident  does  of  it  felf  dif* 
pel  all  faife  Opinions;  fo  the  true 
Structure  of  the  Glands  being  once 
deraonftrated,  there  will  be  no  Oc- 

cafion 
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cafion  to  refute  the  Dodlrine  of 
Ferments  ,•  nor  the  Hypothefis  of 
Tubes  differing  as  to  the  Figures 
of  their  Orifices,  both  which  have 
been  feveral  times  demonftrated  to 
be  falfe. 

That  the  Glands  are  nothing 
but  Convolutions  of  fmall  Arteries, 
the  greateft  and  moft  accurate  A~ 
natomifts  of  this  Age,  Malpighius^ 
Bellini Nuck  have  difcovered. 

And  indeed  that  all  the  Veffels  of 
the  Body,  in  which  the  Liquors 
are  continually  moving,  can  have 
•  no  other  than  a  Cylindrical  or  Co¬ 
nical  Form,  is  demonftrable  from 
the  Nature  of  Fluids,  whofe  Pref- 
lure  is  always  perpendicular  to  the 
Sides  of  the  containing  V effel,  and 
equal  at  equal  Heights  of  the  Flu¬ 
id  :  If  therefore  tfie  fides  of  theVef- 
fels  are  foft,  and  equally  yielding 
every  where  ^fbch  as  are  all  the 

Tubes  in  the  Body  of  a  F<xlus)  they 

O  muft 
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iriuft  by  the  PrelTure  of  their  con¬ 
tained  Fluid,  be  equally  every  where 
diftended;  and  confequently  the 
Sedtion  of  luch  a  Veffel  perpendi¬ 
cular  to  its  Axis  muft  be  a  Circle, 
and  therefore  the  Veflel  mull  be 
either  a  concave  Cone  or  Cylinder, 
-or  at  lead:  fuch  a  Figure  whofe  tranf- 
verle  Sedlion  is  a  Circle. 

The  Circular  Orifices  therefore 
•of  the  Glands  can  only  differ  in. 
Magnitude,  and  all  forts  of  Parti¬ 
cles  of  a  lelTer  Diameter  than  that 
of  the  Orifice  of  the  Gland  may 
enter  it  ^  fo  that  without  fome  far¬ 
ther  Contrivance,  that  Fluid  which 
contains  the  biggell  Particles,  mull 
likewife  confill  of  all  the  Particles 
of  all  the  other  Secretions ;  neither 
could  any  Fluid  thicker  than  the 
Blood  be  feparated  from  it,  becaufo 
of  the  great  Proportion  of  the  aque¬ 
ous  Fluid,-  whofe  Particles  being 
vallly  fmaller  than  any  other,  and 
.  invi- 
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ihvifible  to  the  bed:  Microfcopcs, 
muft  enter  all  the  Glands,  and  be 
mix’t  with  the  fecerned  Fluid. 

How  this  Inconveniency  may  be 
prevented,  and  how  the  Particles  of 
any  fize  may  either  be  feparated  by 
thcmfelves,  or  with  any  afligned 
Proportion  of  the  aqueous  Fluid,  or 
of  other  lelTer  Particles,  I  lhall  now 
endeavour  to  Ihew. 

Suppofe  A  B  to  be  a 
fmall  evanefcent  Ar¬ 
tery,  and  that  the 
Particles  of  the  lead: 
fize  were  to  be  fepa-  x 
rated  from  the  reft. 


From  the  fide  of  the  Artery  muft 
arife  the  Gland  or  Tube  CK,  whofe 


Orifice  at  C  is  fuch  as  is  capable  of 
admitting  only  Particles  of  the  lead: 
fize,  together  with  the  aqueous  Flu¬ 
id  ,•  thele  therefore  will  be  leparated 
from  all  the  other  Particles  of  the 
Blood,  and  the  Tube  C  K  being  a 

O  z  Cylinder, 
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Cy^midjEij.  theyswillxpafs 

eo^K|uwiychris*fuppofed  tote 
the  etef«t»r.y  of»the  iGlajjd3 
j  lisjche'  Opaiatityoof  r  the  r^queoas 
Fluid/jjfeparated  with  the  kaft  Pat- 
tkles  maft^be  diminiftied,  thatiuch 
a  Fiuid-as  is  reqaihte  j^a|*?paisxthro’ 
the.  excretory  c  Dad:  from 

Tube  C  K,  yterWhft  iruagioe 
ieverdlr<ather'£baafo]  (SapaTs  §0  out, 
las  atiP,  E,-»:F,|)Cij;gwhotkOriiiees  ^e 
0  ib  fhialh'Athabthey.  admif  jno  other 
■-PartieVes  befidesthofe^of- the  aque¬ 
ous  Fluids,  to  pais  thrd’ithetti  pilnd 
/ntherefbre  as  the  kaftTartkles^  ito- 
' 'g^|her~with  the.aquequst)Fluid*t)ais 
Italoug  thpTubetG  K^^the  uquedus 


the  Quantity  'of  the  leaftTarticles 
ftillyemainingj  the  fame 'toa  pais 
n%  yfhere^ .  but  thro’  the  ^excretory 
DuiSI  Kj  and  this  Diminutions  of 
the  aqueous  Fluid  will  betalways  ac¬ 
cording  to  the  Number  of  the-  Ca- 

nals 


) 


nalscD,  %G|  tka|  is, 
cibf*  't3''f|ie'iLengt}i  ^of  ^tlye'^fafct 
C  Kj‘  "atid'itherefore  \acc5>rdiftg  fks 
■  the  Gkndiis  longer  or  Ihortei^!,  lb 
the  more  or  lefs  aqueoiis  Fluid  will 
pals  thro’  the  Orifiee^f  the  excre¬ 
tory  Du6t  K,  and  con  ifecjuently  the 
slecreted  Fluidjtipon  ^this  -account 
^  be  thicker  .of^thininer.  '3  - 
^t^  '^lFitherParticles  of  a  Middle  fize, 


sibetweett  the  bigge^ft^and  rhe  leaft, 
i:iare  tof  be"drawn>-' 


i* 


"‘^of'th^  Blood  j  sleiPthc  ©rifice’^  at 
kthe  Gland’C  bejuft  fo  big4’s  to  ad- 
-cmit"thefe''ParticleSj  and'j'not  any 
^JOf  ithole”  that-  are  bigger  t  'I'heie 
2U  Particles  ’  therefore^a  ■together  with. 

^  the  -aoueous  Fluid,  and  'all- lefifer 
aa'P'articlls'  will  pals  thro’  the^  Ori- 
^afice  C  r  But'if  the  Canals  D,^E,  F‘,  G, 
yitare  big  enough  to ’receive  all  the  o- 
"^o  ther  Particles,  and  too  narrow  to 
-ssadmit  the  Particles  'that  are  to  be 
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Particles  muft  arrive  at  the  excre¬ 
tory  Dud  K,  with  what  Proportion 
of  lefler  Particles  is  required. 

Thus  we  fee  how  any  fort  of  Par¬ 
ticles  may  be  drawn  off,  either  by 
themfelves  or  mixt  with  any  others 
in  any  Proportion,  and  this  is  done 
in  the  moft  fimple  manner,  only 
by  Arteries,-  for  C  K  is  only  a  Imal- 
ler  Artery,  ftraight,  Ipiral,  or  o- 
therwife  contorted  j  and  D,  E,  F,  G, 
are  again  Arteries  fmaller  than  itj 
and  if  any  of  thefe  are  lb  Imall,  as 
to  admit  only  Particles  of  Serum^ 
they  conftitute  Lymphatick  Vef- 
fels,-  from  thence  it  is  that  we  find 
Lymphedu^s  to  arife  in  great  Num¬ 
bers  from  thole  Glands  that  fepa- 
rate  thick  Humours,  as  from  the 
Tellicles,  Liver,  &c. 


essay 
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Mufcular  Motion. 

Mufcle  is  a  Bundle  of 
thin  and  parallel  Plates 
of  flelhy  Threads  or 
Fibres,  enclofed  by 
one  common  Mem¬ 
brane:  All  the  Fibres  of  the  fame 
Plate  are  parallel  to  one  another, 
and  tied  together  at  extremely  little 
Diftances,  by  Ihort  and  tranverfe 
Fibres.  The  flelhly  Fibres  are 
compofed  of  other  fmaller  Fibres 
enclofed  likewife  by  a  common 
Membrane :  Each  leifer  Fibre  con- 

O  4  tiils 


fifts  (>f  *viry  fmk\P^epeles  6x'%\z^¥  i 
ders  iiito  wliicli'iwe'  ffflpfeofe  thei 
Nerves,  Veins  M'd  Arcdri^s^io  open  p. 
for  every  Mufele  feeeives  Branches  ^ 
of  all  thofe  V^fpeUy  which  mnft  be 
diftributed  to  every  Fibte.  The^ 
two  Ends  of  each  MofelejoOr  the-^ 
Extremities  offthe  Fibres,-  ^are  ins 
the  Limbs  6*f  Ahimals  failened  "ioi 


two  Bonespt}ie'^iL& mo*fb^ble,  the 


-■3. 


\ 


other  fixt|  and. therefore  wheril  the , 
Mufcles  contrad^y  -  they-  drawi'the 
moveable  ‘Bone  according  to  the 
Diredlion  of  their  Fibres".  Whea 
the  Mufcles  dontrad;  in  Lengthj^ 
they  fwell  in  Thickiiefs,  as  mhy  be 
perceived  by  laying  the  Hand  upoh*^ . 
the  Maffeter,  a  Mufele  of  the  lower 
Jaw,  and  preffing  the  Grinders  to¬ 
gether  :  But  this  Power  of  contract¬ 
ing  dr  fwelling  is  loft  when  either 
the  Artery  or  Nerve  of  the  Mufele 


is  cut  or  tied  j  and  therefore  we  con¬ 
clude  that  the  Contraction,  Swell- 

''  '  ing 
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in2,£:l®-^¥oim^Citbe  MuB^  ^ 

^  ■  %  t  --.  t  /  ^  7  .  1  ^  J  Zi/t/%  ^  A/ly^  ^  / 


fjf 

-3-iW 


the.  Bloo 

Cavitigj-fif  jbe  Fibres,,^,  J'hi^ 

ftention  o^^sbA'^ 

muft  be  eitber  by, tbeir  , being, filled 
with  a  greatoi.^antity,  ^Mood 
and  aaimaii Spirits  than  tbey,fWere 
before  ,tb»'^  Qontra^ion 


«.i  rvxMj^f. -a. greater |5>pace,,;xH  p^, 

That  the  jbe  ?|br|p 

are  not  diften4ed  purely  3  by  3  the. 
Quantity  oi  BloodtSi.n<^  Spirits,  yyillj 
appear-*  if  we  eopfider ,  thattyWere 
the  J/efioks  diftended.  only-by  1^9 
Quantityglof  =  Fluids  .  contained  ,  iri 
them,  -  Nature  (whqfe  .Gperation  j 
are  always  the  mpft  fimple)  had^ 
only  uled.one  Fluid  and  not  two. j, 
for  in  the  Works  of  Nature  we  ,no 


where.,  find, two  necefiary  jCaufes 
where  ..one  could^  have  produced 

the  fame  Effed;  ;  Now  how  fmall 

loevey 
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fbever  we  fuppofe  the  Quantity  of 
Fluid  brought  by  the  Nerves  to  the 
Mufcles,  that  alone  might  have  con- 
traded  the  Fibres  (if  a  Quantity 
only  of  a  Fluid  had  been  requifite) 
by  diminifhing  the  Diameters  of 
the  Cavities  or  ^ficles  of  the  Fibres, 
as  will  appear  by  the  lequel  of  this 
Difcourfe.  And  as  it  is  evident 
that  the  Realbn  why  the  Spirits- 
lone  do  not  dillend  the  Veficles^  is 
not  that  there  is  not  a  fufficient 
Quantity  for  that  purpofe,-  lb  it 
will  likewile  appear  that  if  there 
had  not  been  a  fufficient  Quantity, 
of  the  nervous  Fluid,  yet  the  Quan¬ 
tity  of  Blood  could  have  given  no 
Afliftance  in  the  Diftention  of  the 
Veficles  ,•  for  if  the  Veficles  contain 
a  greater  Quantity  of  Blood  when 
the  Mufcles  contrad,  than  they  do 
when  the  Mufcles  are  relaxed,  this 
Augmentation  muft  proceed  either 
from  the  Blood\  being  dop'd  in  the 


Of  Mufcular  Motion,  2 

Vem^  or  it  muft  move  fuddenly 
with  a .  greater  thro’  the 

Artery  into  the  Cavities  of  the 
Fibres.  If  the  Blood  is  hopp’d  in 
the  it  muft  be  by  the  Con- 

tradtion  of  its  Coats,  or  by  fome 
external  Preffure  upon  them :  If  by 
the  Contradlion  of  the  Fibres  which 
compofe  the  Coats  of  the  F the 
fame  Difficulty  remains  to  be  ex¬ 
plained;  for  whatever  is  the  caufe 
of  the  Contradion  of  the  Fibres  of 
a  Feiny  will  likewife  lerve  to  con- 
tradt  the  Fibres  of  a  Mufcle.  If 
the  Blood  is  flopp’d  in  the  Feins 
by  a  Preffure  upon  their  Coats,  it 
muft  be  by  the  fwelling  of  the  Ar¬ 
tery  or  mufcular  Fibres.  If  the 
Artery  fwells  and  preffes  on  the 
Fein,  the  Circulation  of  the  Blood 
muft  be  intirely  ftopp’d ;  for  that 
Preffure  will  conftantly  increafe, 
the  Bloodhdn^  ftill  accumulated  in 
the  Artery  ^  and  therefore  it  will 


'I 
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for  ever  hinden  all  Paflage  thrcmgh 
the  If-  it  be  laid  ’  ^ th^t the 

Blood  moving  Ibmetime^  with* 'a  ^ 
greater  Velocity  throi^h-thg^Aite- 1 
ry  into  the  Cells  or  of  the  ^ 

Fibres,  will  diftend ‘them f  this  S 
‘  greater proceed  from 
the-  Force  of  *-the  Heait ,  from 
'  whichf|*alone  the  derives  all 
its  Motion  :*  Now  if  the'Heart  adts 
“"with^a  p  reater^Force  ’  itwiil  inereale 
■  wthe  the  Blood  Umvetiki- 

.  dy  throughont  the  whole- Ssisi'yf^ihd 
'fieach  Mufcle  ^nd  its  Aotagonilbwill 
>  ^‘be  thereby  equally  contraeted, ‘^and 
‘GpnfeqUently  neither  will  contract. 

^ ’  And  therefore  being  both  the  Blood 
and  Fluid  of  the  Nerves  are  neceifa- 
,  ry  to  the  Contraction  of  the  Mufcles, 
and 'being  the  Contraction  is  not 
performed  by  the  Quantity  of  thele 
•Fluids,  it  remains  only  thatby  their 
Mixture ,  they  rarifie  and  diftend 
-  *Veficles,  --i  A-  i.’i-!-' 

Now 


r?t:,rMQl¥  expkieing  of  tti|s 

;^artfa#idnE^fe  the?  Blood  and  S{>k 
jjritsjiin  of  the  mnfcnlar 

fibres^  lei foppofe^a  Imalf  Glo- 
gbnle  ofsAiibetweenrjthe  Particles  of 
Pluid^*^  and  tbairilie  -particles  laavc 
0^  fttong  attractive  porce  by-  which, 
jrtthoy  endeayourdto^Oorne  together, 

I  lihey  ’pr eiTi|ig\everyi  way  equally  on 
jjihe  Glohule  of  the  Air,  r  will  hinder 
^  from  efcaping^any=way  from,be- 
^ween  them  y  but  the  Force  by  which 
bithey  endeayour  to^  come  together, 
Hii^ing  prodigioufly  greater^thanthe 
b  jorce^iof-i their vGrayity,,  they  will 
j  by.  this  Force>  produce  a  vfry  .eon- 
V..>fiderable  .Gondenfation  of  tlievGlo- 
-f  bule  of  Air  that  lies  between  them  j 
psaad  the  Force  of  Elafticityr  being 
30  proportional  always!  to  its  .Gonden- 
sP-fationj'  the  Force  by  which^this  airy 
~r,G lobule  will  endeavour,  to  expand 
K  its  fel^  jwill  likew^  be  vaftly  great  j 
and  confequently  if  by  apy  means 

L  wo^4 
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this  Ntfas  of  the  Particles  of  the 
Fluid  to  Come  together  fliould  be 
taken  off,  the  Air  between  them 
would  expand  its  felf  with  a  very 
confiderable  Force.  Now  if  upon 
the  mixing  of  another  Fluid  the  Par¬ 
ticles  of  the  firft  .  Fluid  Ihould  be 
more  ftrongly  attracted  to  the  Par¬ 
ticles  of  this  other  Fluid,  than  they 
were  before  to  one  another,-  then 
would  thtix  Ntfus  to  one  another 
ceafe ,  and  they  would  give  the 
Globule  of  Air  that  is  between  them 
Liberty  immediately  to  expand  it 
felf,  and  the  whole  Fluid  would  take 
up  a  greater  Space  than  it  did  be¬ 
fore.  But  when  the  Particles  of 
the  two  Fluids  come  to  be  united 
together,  they  will  again  enclofe 
the  Globule  of  Air  that  lies  between 
them,  and  by  their  mutual  Attradli- 
on  foon  bring  it  to  its  former  State 
of  Condenfation. 


Now 
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Now  that  the  Blood  contains  a 
2;reat  Number  of  Globules  of  Air 
is  evident  from  the  Quantity  it 
yields  in  the  Air  Pump.  And  that 
the  Particles  of  the  Blood  have  a 
ftrong  attratSfive  Force  is  likewile 
plain  from  what  has  been  faid  in 
the  Theory  of  Secretion.  By  this 
Attraction  of  the  Particles,  the 
Globules  of  the  Blood  are  formed,* 
and  in  viewing  the  Circulation  of 
the  Blood  with  a  Microfcope,  I  have 
fometimes  obferved,  thatwherethe 
Diameter  of  the  Canal  has  been 
lels  than  the  Diameter  of  a  Glo¬ 
bule  of  Bloody  that  the  Globule 
would  be  prelTed  into  a  Spheroidi- 
,cal  Form,  but  when  it  came  into 
a  wider  Part  of  the  Canal  again,  it 
would  immediately  re-affume  its  for- 
.  mer  Figure  ■,  which  I  think  is  pro¬ 
bably  owing  to  a  fmaller  Globule 
of  Air  enclofed  within,  and  expand¬ 
ing  its  felf  equally  every  way,  when 

the 

r 
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the  Sides  of  its  circumambient  Shell 
of  Blood,  are  not  longer  prelfed  by 
the  Sides  of  the  Canal. 

Thele  Globules  of  Blood  conti¬ 
nually  circulating  through  the  F ?  - 
ficles  of  the  Fibres  (which  are  pro¬ 
bably  capable  of  containing  only 
one  Globule  at  a  time)  meet  with 
the  animal  Spirits,  which  drop  from 
the  Nerves.  Now  the  Minutenels 
the  Glands  of  the  Brain,  and 
the  Smallnefs  of  the  Fibres  of  the 
Nerves,  plainly  Ihew  that  the  ani¬ 
mal  Spirits  are  a  Fluid,  conlifting 
of  the  fmaileft  Particles  of  any  in 
the  .Body  ;  and  therefore  their  at- 
traj^ive  Force  mull  be  the  greateft 
of  all  the  Particles  in  the  Blood, 
as  is , evident  from  what  Sir  /.  Newr 
ton  has  calculated  about  the  Ray^s 
of  Light;,  and  confequently  the 
animal  Spirits  meeting  with  the 
Globules  of  the  Blood  in  the  Veft- 
of  the  Fibres,  and  lurrounding 


them,  mtift  attrad  the  Particles  of 
which  they  are  compofed,  more 
ftrongly  that!  they  do  another  •  and 
Gonfequently  their  Nijus  to  one  an¬ 
other  ceafing,  the  condenled  Glo¬ 
bule  of  Air  will  expand  its  felf  with 
a  very  confiderable  Force,  where* 
by  t2Lch  Fe fide  of  the  Fibre  Will  be 
diftended,  and  cotifequently  the 
Fibre  ihortned,  i.  e.  the  whole 
Mulcle  will  be  contraded.  But 
when  the  Particles  of  the  Globule 
of  Blood  are  mixed  with  the  nervotis 
Fluid,  they  will  both  together  en* 
clofe  the  Globule  of  Air  again,  and 
eomprels  it  into  as  fmall  a  Sprace  as 
it  was  before  j  and  thus  the  CoU* 
tradion  of  the  Mufcle  mull  im¬ 
mediately  ceafe,  unlefs  frefli  BloOd 
and  Spirits  Hill  fucceeding  one  an¬ 
other  continue  the  Inflation  of  the 
'  Fejieks.  But  when  a  Mufcle  has 
been  ftrongly  contraded  for  ibme 
time,  the  Quantity  of  Spirits  fpenr, 

P  being 


o,. 


being  more  than,  can,  be  feceriied 
in  the  fame  ipace  of  Time  by  the 
Glands  which  lupply  its  Nerves,  the 
Inflation  of  the  jyejicjes  mufl:  fall^ 
and  thc'  Mufcle  grow  feeble  and 
weak  5  whereas  the  Tonipk  Motion 


of  the  Mufcles,  being  performed 
hy  the  Spirits  protruded  only  by 
the  Quantity  lafl:  fecerned  in  the 
Glands,  will  conft:antly  continue 
without  aiiy  Wearinels. 

A'ftet  this  manner  I  conceive  the 
l^ejjcles  toht  dilfended  without  any" 
Ebullition  or  EfFervefcence,  and? 
their  Diftention  to  ceafe  without 
any  Precipitationj  _  or,  flying  off  o^ 
the  aerial  Globules  through  the 
Pores,  of  the  Muffles,  For  to  thi^ 
Attra(^ion  of  the  Particles  of  Mat¬ 


ter  is  o  wing  moft  of  the  Phammena  I 
for  explaining  of  which  Philofo- 
phers  have  been  forced  to  have  re- 
courff  to  adive  and  lubtile  Parti¬ 
cles,  which  contrary  to  their  own 


es 


t’rinciples  they  have  made  to  move 
themfelves  every  way,  and  to  do 
whatever  they  had  a  mind  fhould 
be  done ;  But  how  tliefe  Particles 


came  by  lo  great  an  Activity  was 
hot  at  all  to  be  accounted  for  from 

<9C 

any  of  their  Principles.  Thus  ill 
explaining  of  Mufcular  Motion  they 
make  the  animal  Spirits  to  cut  and 
pierce  the  Globules  of  Blood,  and 
with  their  (harp  Points  to  run  them 
through  and  through,  that  the  im- 
prilon’d^elaftick  y^uta  might  be  fet 
at  Liberty  j  which  notwithftanding 
could  not  be  effetted,  unleft  we 
iuppole  that  Holes  may  be  made  in 
fluid  Globules,  as  in  a  Board,  and 
that  the  fluid  Particles  Hand  in  a 
Heap,  as  the  Waters  of  the  red  Sea 
did.  And  when  the  Aerial  Glo¬ 


bule  is  got  loole,  the  Intumefcence 
of  the cannot  be  affwaged, 
but  by  luppofing  the  elafttck  Glo¬ 
bules  now  to  have  Strength  to  break 
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[ujcwaf"^MPti 

2i?xi3  mb'biiH  jaiiiT  j 

tlie .  Mulcles  and ,  Skin  to 

■  ':/»  Fi'-ri-.r  ■Cl  i  .c 


external 
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fore  they  had  not  Power  hhr  Suh- 
tilty  enough  to  get  through  a 
Shell 


'  ■  "  :0'^-  ■  ■'■  I  f  f 

But  I  conie^now  to 
■  Mechanifm  of  tiie  FiBre^s,  i?r 
excellently  I  andi  wifely  they  afe  fcop- 
tiived  for  Contra^ioh  if  t  is  a'j^n^wn 
Experiment  thaf  a  Bidder  when  it 
I  is  blown  up '^ahd  idiftehded  as  io  its 
Capacity.,  hut  jCpntr^|led ^as  to  its 
Length,  will  by  the  Force  df  Con- 
tradtipdj  taife  a  Weight  to  fome 
determined  height.  Apa  ‘if  two 
Bladders  joined  together  hnd  hhm- 
municating  with  one  anotneir^v^re 
blown  up,!  the  Weight  M^dufd^  be  ‘ 
raifed  by  Inflation  twice  the  Spacer 
that,  one  alone  would  do  it  •  ;he-» 
caufe  I  luppofe  that  both  Bladders  ! 
contraiSt  equally,  and  cohfequentlyf 
the  Contradion  of  Doth  tog;ether’ 
will  be  double  the  Contradioh  of  , 

either. 


Gj!  ,ni>! 


Three  BlaPersthtis|om' 

ifl^dedwilfraifethe'W’fci^Bt  • 


ed  ah  , 

'  to.tnple  the  Heiglit/andToPr  to 
^pdruplej,  (b  that  if  there  ware  ^a 
String  of  Bladders  join’d  together, 
of  e(^ual  Bulk  and  like  Figures, 
theipace  through  which  the^Weight 


wou’d  rife,  wou’d  .be  pro 

*  W  .  the  Number^  cT  Bladders,  or, 

w  •  -.r, .  i  1  .  n  '  J-Q  the 


O  w  ■ 


IS, 


3l 

Len 

8JI 


the 
fth 


O  vf  ^ 


lie  p 

'  ''--V 

a 

ttIG 


^.1 


en- 


ing  of  ^a  Multitude 

'^,rt®mbles/  String 
"^rSbabd  tlrerefere  the  Contraai 


’  f~r' 


.  of  jbe^Muicle,'  is 

•'  ^ '  to^'  the  Leng 


A- 


i-M' 

Fibres, 


ContraiSioh  of  the  .Fibres  is 


P 


Its 
eateft 
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^.lefs  than  4  of  their  Length  (as 
!  (hall  hereafter  be  demonftfated ) 
there  was  a  Neceffity  that  die  In- 
t  iertions  of  the  MulelesT^i^  be 
near  to  the  Joints,  not  oi  ‘ 

P  3  '' 


to  m- 
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crealc  the  Velocity  of  the  Parts 
•moved ;  but  likewife  that  they 
might  delciibe  greater  Arches  round 
the  Centers  of  their  Motion :  And 
hence  it  is  that  thole  Parts  which 
defcribe  the  greateft  Arche? ,  are 
moved  by  the  longeft  Mufcles ;  as 
the  Hand’round  the  Elbow,  which 
is  bent  by  the  Bkeps  arifing  from, 
the  Scapula ‘y  and  the  Foot  round 
the  Knee,  which  is  bent  by  the 
Mufcles  whofe  Originations  are  as 
fai  diftant  as  the  Ifchtum.  If  thele 
Joints  had  been  moved  by  fhort 
Mulcles  inlerted  at  each  end  into 
the  Extremities  of  the  articulated 
Bones,  the  Arm  and  Leg  fiad  mo¬ 
ved  but  a  little  way,  and  the  Arches 
the  Hand  and  Foot  had  defcribed. 
about  thefe  Joints,  had  been  to  the 
Arches  they  defcribe  now,  as  the 
Length  of  the  fliort  Mufcles  had 
been  to  the  Length  of  the  Mufcles 
they  have  now.  On  the  contrary 

where 

'  j  .. 
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where  the  joints  have  hut  a  fiiiail 
Motion  there  the  Mufcles  are  fltort  : 
Thus  we  find  that  the  Fingers  are 
pulled  fide-ways  by  the  Interojfat^ 
the  Thigh  is  drawn  outwards,  and 
obliquely  by  the  ^iadr ugem  'iw  an4 
OhturatareSy  are  all  fhort 

Mufcles,  and  moft  of  the  Mufcles 
of  Vertebra  xxm  between  one 

r-  •  _ 

■  Vertebra  and  the  next.  From 
hence  it  is  evident  that  the  Origi¬ 
nations  and  Infertions  of  the  Muf¬ 
cles,  are  every  where  the  beft  that 
could  be  contrived. 

"^The  Veficles  of  which  the  Fibres 
confill  are  extremely  fmall  j  for  tho’ 
otie  large  Bladder  may  raife  aW eight 
as  high  as  feveral  fmall  ones,  yet 
the  Quantity  of  Elaftick  Fluid  ufed 
in  the  Inflation,  together  with  the 
fwelling  of  the  large  Bladder,  will 
be  much  greater  than  when  a 
Weight  is  raifed  by  a  String  of  fmall 
ones.  For  fuppofe  two  Bladders  of 

P  4  fimilar 
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fimilar  Figures,  but  the 
of  the  one  triple  td  the 
of  the  other,  then  will  the  onerei 
quire  twenty  feven  times  the  Quanr 
tity ,  of  Elaftick  Fluid  to  expand  it 
that  the  other  does,  and  it  will  Iwell 
to  twenty  feven  times  the  Space 
and  yet  three  of  the  lefler  Bladders 
joined  together,  willraifi:  theWeight 
to  the  fame  Height  «that  the  bigger 
ooe.dpes,  but  with  nine  times  Icfs 
Expence  of  Elaftick  Fluid,  and 
jthey  will  take  up  but  one  ninth 
(Part  of  the  Space.  By  diminiftiiig 
therefore  the  Bigneft  of  the  V eft- 
cles,  and  increaftng  their  Number, 
the  Force  required  to  diftend  the 
V eficles,  and  the  Diftention  its  felf, 
may  be  diminiflied  in  any  given 
Proportion,  and  come  at  laft  to  be 
infenfible,  Suppofe  a  Bladder  of 
a  determined  BigneJfs  can  raile  a 
Weight  a  Foot,-  a  hundred  Blad¬ 
ders  whole  Diameters  are  each-r^ 

’  '  part 


rm-t  of  the  former  being  Hownmpji 
will  raile'the  Weight  to’  thesfarhe 
Height;j^.but  the  Force  of  Inflation 
and  the  (welling  of  all  put  together 
will  be  ten  thoufand  times  lefs  than 
in  the  large  one.  o’ 

If  a  Weight  of  a  determined  Big? 
nefs  can'be  raifed  to  a  certain  Height 
by  oife  Bladder, '  or  ohe-^tring  of 
Bladders  to  which  the  Weight  is 
tyed  i  twice  that  Weight  may’ be 
hailed  by  two  Inch  Bladders 
Strings  of  Bladders, -and  triple  that . 
Weight  by  three  fuch  Strings.  And 
confequently  the  Weight  a  Mufcle 
can  raile, '  will  be  “always  as  the 
Numberimf  its  Fibres,  that  is,  as 
Its  Thicknefs,  fuppofmg  the  Difteii- 
tion  of  the  Veficles  equal;  And 
the  abfolute  Strength  of  one  Mufcle 
"hs  to.  the  abfolute  Strength  of  ano¬ 
ther,  as  their  Bulks. 

■  It  is  to  be  oblerved  that  in  ikterr 
inining  both  the -fiontra(3:ion  and 
nix;:’  "  '  '  Streiigth 


Strength  of  a  Mufcle,  no  Regard 
is  to  be  had  to  the  Tendons,-  be- 
caule  in  them  we  obferve  no  Infla¬ 
tion,  and  we  find  Nature  no  where 
making  ufe  of  a  T endpn,  but  where 
either  there  was  not  room  for  the 
Infertion  of  fo  many  flefliy  Fibres, 
or  where  it  was  neceftkry  the  Mufcle 
Ihould  draw  from  fuch  a  Point. 

I  fhall  in  the  next  Place  determine 
the  Force  of  the  Elaftick  Fluid  ne-^ 
ceflary  to  diftend  the  Veficles  foas 
to  raile  to  a  determined  Height  any 
given  W eight.  But  before  this  can 
be  done,  the  Figure  that  each  Ve- 
ficle  will  be  formed  into  by  the  Force 
of  the  Elaftick  Fluid  diftending  it,, 
muft  be  found  out:  And  therefore 
let  us  conceive  each  Veficle  to 
confift  of  an  infinite  Number  df 
Threads,  whofe  Ends  are  faftened  * 
hy  tranfverfe  Ligaments ,-  and  from 
hence  it  follows  that  if  a  diftended 
Yeficle  were  cut  with  a  Plane  thro’ 

its 


its  Axis,  the  Carve  of  the  Section 
will  be  the  fame  with  that  of  a 
Thread  whofe  two  Ends  are  faften- 
ed,  and  the  whole  preffed  by  an  E- 
laftick  Fluid  ^  and  becaufe  Elaftick 
Fluids  endeavour  to  expand  them- 
lelves  every  way,  and  all  Fluid  preis 
perpendicularly  on  each  Obftacle,  it 
is  evident  that  the  Thread  muft  be 
every  where  equally  and  perpendi¬ 
cularly  preffed,  and  therefore  its. 
Flexion  or  Curvature  rriufl  be  every 
where  equal  and  fimilar,  and  con- 
lequently  the  Thread  muft  be  for¬ 
med  into  a  circular  Arch.  Hence 
it  follows  that  the  whole  Secretion 
of  the  V eficle  confifts  of  two  equal 
and  fimilar  Arches,  whofe  common 
Subtenfe  is  the  Axis  of  the  V eficle. 
Suppofe  now  A  E  B  and  A  D  B  to 
be  the  two  circular  Arches,  C  the 
Center  of  the  Arch  A  E  B,  AG  and 
B  F  T angents  in  the  Points  A  and  B, 
Z  the  Refiftance  to  be  raifed .  The 


t 


rii 


e  CAG  or  C^ki^ 

to  C  A  R  +  A 


•'  '  C?  O- . ' ■  - '  '-'-4  '.J,v 

and  therefore  the  Angle  ACR 


i? 


GAR,  orEAR  =  E B R  ==  D B R j 
and  therefore  the  Arch  EA  or  EB 
is  the  Mealure  of  the  Angle  E  A  R, 
or  EBR,  and  the  Space  through 
which  the  Refiftance  Z  is  raifed  is 
equal  to  the  difference  between  thje 
Arch  AEB  and  its  Chord  A  R  B,  or 
iequal  to  twice  the  difference  of  the 
Arch  AE  and  its  Sine  A  R  ;  which 
(having  me  Arch  AEpr  t|ie Angle 

EAR  given  in  De¬ 
grees  andj  Minutes 
may  be  eafdyj  cal¬ 
culated.  But  to  do. 
this  the  Length  jof 
the  Radius  AQ  muft 
be  determined  a^in 
iiich  Parts,  whereof 
looooo  make  yjup 
the  ArchAE,  which 
is  done  thus.  'Ehe 

Degrees 


Degirfees  of  a  circular  Arch,  whofe 
Length  is  equal  to  the  Radius  of 
the  Circle  is  57°  295  j  and  therefote 
the  Degrees  in  the  Arch  A  E  is  to 
57°  ipL  ^he  Length  of  the  Radius 
expre&d  in  Degrees,  as  100000, 
the  Parts  of  which  th^  Arch  A  E 
®confifts,  to  the  Radius  dxpreffed  in 
"‘the  fame  Parts,  which  will  there¬ 
fore  be  given.  And  again,  as  the 
'"tabular  Radius  is  to  the  Tabular 
Sine  of  the^Arch  AE,  fo  is  thfe  Ra- 
®dius  AC  (which  is  already  found) 
“to  the  Sine  A  R,  which  will  likewife 
^be  found.  This  being  fubftraded 
from  A  E  and  the  Remainder 
'doubled,  is  the  Elevation  of  the 


Thus  for  Inftance,  fiippofe  the 
^  Arch  A E  or  the  Angle  EBR  to  be 
30  Minutes,  fay,  as  30',  or  half  a 
Degree,  that  is  “is  to  57“  ^95> 
Ifo  is  looooo  the  Length  of  the 
Arch  A  E,  to  the  Length  of  the 

n  -  H  arline 


cn' 
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R.^dius  AC  which  will  be  fbuQtl  to' 
be  1 1459000.  And  again,  as  100- 
000  is  to  872  the  Sine  of  30',  Ibis 
1 1459000  to  AR,  which  is  there¬ 
fore  9990b,  which  lubftraaed  from 
AE,  and  the  Remainder  “doubled, 
gives  1 8b  the  Subletation  of  the 
Weight  Z  in  foch  Parts  whereof 
A  E  is  100000.  ^ 


The  Tenfion  of  the  Fibre  or 
the  Force  wherewith  it  is  ftretch’d 
by  the  Refiftance  Z  may  be  thus 
determined.  The  Tenfion  of  the 
Fibre,  or  the  Force  fuftaihing  the 
Weight  in  the  Point  B,  is  the  lame 

•  ^  It  ^ « 


as  if  the  Weight  Z  were  liilpended 


in  the  Point  and  in  that  Gale 
the  Tenfion  of  the  Thread  B  F  is 
to  the  Weight  Z,  as  the  Sine  of 
the  Angle  FBR  or  EBR  is  tbthe^ 
Sine  of  the  Angle  F  B  H  or  EB  D; 
C^)  and  confequently  the  Tenfion 


(a)  By  the  id  cor.  prop.  33  of  the  Leftiones  Phy- 

llCdS  jOs 


or 


or  Firmnefs  of  the  Thread  will 

_  2  X  Sine  E  B  R 

SihC'  H  B’D  ^ 

Now  call  the  abfblute  Force  of 
Expanlion  that  the«^elaftick  Fluid 
muft  have  to  raile  a  given  Weight 
to  a  deteiimin’d  Height  n the 
PrelTure  on  any  Part  of  the  Thread 
will  be  as  the  Force  of  Expanfion 
of  the  Fluid,  and  the  Portion  con- 
jundtly ;  for  if  the  Portions  of  the 
Thread  be  taken  equal,  the  PreA 
fures  on  them*  will  be  as  the  Force 
of  Expanfiott>  or  the  Elafticity  j  and* 
if  the  Force  of  Expanfion  be  the 
fame,  the  ■  Prelfure  is  as  the  Por¬ 
tions  on  which  itprefles  /  and  there¬ 
fore  univerfally  it  is  as  the  Force  of 
Expanfion  and  the  Portion  joint¬ 
ly,  or  as  the  Product  of  the  two. 

Let.  AB  reprefent  the  circular 
Tliread;  B  b  ah  indefinite  finall 
Portion  of  the  lame,  and  the 
Pr^ure  on  Bb  will  h^n  x  B b, 
which  Ihppole  equal  to  B  H ;  The*: 

Prelfure 


/ 


X. 
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PrelTure  BH  can  be  refblved  intoi 
two  Forces,  one  whereof  is  as  D  H 

acting  horizon^ 
tally,  or  accord¬ 
ing  to  the  I>i- 
redion  D  H,  and 
the  other  at  B  D 
ading  vertical¬ 
ly,  or  according 
to  the  vertical 
Diredion  B  D  j 
and  becaufe  of  the  equiangu¬ 
lar  Triangles  GB  b  and  BDH* 
BG : DH : :  Bb : BH : : Bb  :  « 
X  Bb  (::  i  :;?)::Gb:BD5 there- 
tore  DH  =  »  BG,  and  BD  =  « 
G  hj^and  therefore  the  Sum  of  all 
the  horizontal  Forces  will  be  equal 
to  n  multiplied  by  all  the  B  G’s^ 
that  is  n  multiplied  by  B  F=  ^  x  B  F, 


is  equal  to  n  multiplied  by  all  the 
G  b’s,  that  is  = A  F.  Now  it  is 
plain  that  the  Tenfion  of  the  Fibre 

3  in 


in  the  Points  A  and  B  is  the  4aine 
with  th^  Tenfiott  of  two  ^Threads 
Tangents  in  the  Points  A  and  B 
(where  they  are  fuppofed  to  h©  faft- 
ened)  that  are  drawn  at  their  Point 
of  Goncourfe  I,  by  all  the  horizon¬ 
tal  Forces  according  to  the  Diredi- 
I L ,  and  by  all  the  vertical 


on 


Forces  according  to  the  Direction 
I K :  And  therefore  to  determine 
the  T enfion  of  the  Fibre .  the 


Tenfion 


Threads  that  are  pulled  at  the  Point 
I  by  a  Force  » F  B  i  according  to 
the  Direction 
IL,  and  by  a 
Forces F  A  ac¬ 
cording  to  the 
Dire(5tion  IK. 

Take  I  L  =  » 

FB  and  LN  per¬ 
pendicular  to 
it  =  «  F  A,  and 


the  two  Forces 


K 
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I L  and  L  N  will  be  equipollent  to 
a  third  Force  as  I N,  ading  accord¬ 
ing  to  the  Diredrion  I N,  and  there¬ 
fore  the  Threads  will  be  flretch’d 
to  the  fame  Degree  by  the  Force 
I  N  that  they  would  be  by  the  two 
Forces  I  L  and  LN,  and  becaufe 
IL  (;^BF)  :  LN  (;^FA)  ;:BF  : 
FA,  and  the  Angles  at  L  and  F 
equal  (by  the  6th.  of  the  dth)  the 
Triangles  B  F  A  and  I L  N  will  be 
equiangular,  and  the  Side  I N  will 
be  equal  to  nhAy  and  the  Angle 
FAB=^LNI  =  (by  29.  i.)  AIO, 
add  the  Angle  I A  O  to  both,  and 
the  right  Angle  F  A I  will  be  equal 
to  AI0  +  IA0  =  (32.  I.)  A0C| 
and  therefore  becauie  A  I  =  IB,, 
and  the  Angles  at  A  and  B  equal, 
the  Angle  AIO  mull  be  =  B I O 
and  A  O  =  O  B,  the  Line  therefore 
N  O  cutting  the  Line  A  B  equal-, 
ly  and  at  right  Angles  muft  pals 
through  the  Center.  Through  N 
^  draw 
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draw  N  K  parallel  to  B  I,  meeting 
with  A  I  produced  in  the  Point  K, 
then  the  Forces  by  which  the 
Threads  are  ftretched  will  be  as  I K 
and  N  K,  *  the  Angle  KIN  = 
AIO  =  FAB  =  BIO  =JNK. 
The  Triangle  therefore  KIN  is 
an  Ifofceles  Triangle,  and  equi¬ 
angular  to  the  Triangle  ABC,  and 
AB:AC  ::NI:IK::«AB: 
n  KC-,  and  therefore  IK  or  K N- 
will  be  equal  to  x  AC,  that  is 
the  Forces  by  which  the  Threads 
are  ftretch’d  will  he  equal  to  the 
Radius  of  the  Circle  multiplied 

by  n. 

Hence  the  Tenfion  of  the  Fibre 
in  the  Points  A  and  B,  and  fo  in 
all  other  of  its  Parts,  is  the  fame  ' 
and  equal  to  the  abfolute  Force  of 
Elafticity  multiplied  into  the  Radius 
of  the  Circle.  But  the  Tenfion  of 


*  Keirs  Lediones  PhyficsE,  prop,  33. 

(i  2  thfe 
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the  Fibre  was  fouiicl  before  to  be 

therefore  if  we  call  the 

bin^  B  D’ 

Radius  r.  nr  -  and  n  = 

X  Sine  E  B  D  will 

have  the  fame  Proportion  to  the 
Sine  E  B  R  as  Z  to  Hence  it  is 
plain  that  no  finite  Force  of  Elafti- 
city  can  extend  the  Fibre  AEBD 
to  a  complete  Circle,  for  in  that 
cafe  the  Sine  of  the  Angle  E  B  E> 
being  nothing  rxSine  EBD  is  nor¬ 
thing,  and  therefore  Z  will  be  to  n 
as  nothing  to  fomething,  or  as  a 
finite  to  an  infinite, 

The  greateft  Contradion  of  the 
Fibre  that  can  be,  muft  always  be 
|els  than  7  Z7 1 8  of  fiich  Parts  where¬ 
of  the  Arch  AE  is  looooo,  for  if 
the  Thfeads  were  extended  into 
complete  Circles,  the  Contradion 
would  be  only  of  AE,  which 
it  can  never  arrive  to,-  therefore 
the  Contradlion  muft  be  always 
le|s  than  f  of  the  Length  of  the  Fit 

bre; 


bre:  It  is  alfo  plain  that  when  the 
Angle  E  B  R  is  fmall,  the  Force  of 
Elafticity  bears  but  a  Imall  Propor¬ 
tion  to  the  Refiftance.  For  Exam¬ 
ple  when  the  Angle  EBR  is  but 
jo'  the  Radius  otr  multiplied  into 
the  Sine  of  the  Angle  EBD  the 
Sine  of  one  Degree,  is  to  the  Sine 
of  the  Angle  EBR  the  Sine  of  30' 
asZto«,  thatis,  rx  1745:  871:: 
Z:  n,  that  is  Z:  n::  1 1459  000  x 
1745:  871:: 19995955000:  872 
; :  2293 1 141 : 1,  andconlequently  a 
fmall  Degree  of  Elafticity  will  pro¬ 
duce  a  prodigious  Energy  in  the 


lylulcles. 
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